Errata 


Title & Document Type: 4262A LCR Meter Operating and Service Manual 


Manual Part Number: 04262-90007 


Revision Date: October 1983 


HP References in this Manual 


This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, semiconductor products and chemical analysis 
businesses are now part of Agilent Technologies. We have made no changes to this 
manual copy. The HP XXXX< referred to in this document is now the Agilent XXXX. 
For example, model number HP8648A is now model number Agilent 8648A. 


About this Manual 


We’ ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 


Support for Your Product 


Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 


www.tm.agilent.com 


Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
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MANUAL CHANGES 


@ MANUAL IDENTIFICATION 


4262A || Model Number: 4262A 


Date Printed: OCT. 1983 
DIGITAL LCR METER Part Number: 04262-90007 


’ This supplement contains important information for correcting manual errors and for adapting the manual to instruments containing 
improvements made after the printing of the manual. 


To use this supplement: 
‘ Make all ERRATA corrections. F ; 
Make all appropriate serial number related changes indicated in the tables below. 


SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES 


» NEW ITEM 


@ ERRATA 


Page 2-8, Table 2-1: 
Add the following item to the option 101 (HP-IB) components. 


PN 2190-0577 2ea. Spring Washer 


Page 3-22, Figure 3-9: 
Delete the following sentence from beneath the table in StEp: 3: 
"*Bias current when +40V is applied to DC BIAS connector." 


NOTE 


Manual change supplements are revised as often as necessary to keep manuals as current and accurate as possible. Hewlett-Packard 
recommends that you periodically request the latest edition of this supplement. Free copies are available from alt HP offices. When 


requesting copies quote the manual identification information from your supplement, or the model number and print date from the title 
page of the manual. 


@ Date/Div: Sep, 19, 1984/33 f} HEWLETT 
a Gee (4) packann 


Printed in Japan 


» Page 4-24, Figure 4-9: eee 
Correct the TTL outputs table in Figure 4-9 as follows: 


TTL output pins* 


* TTL low-level output is indicated as LOW, and 
open-collector turn-off state is indicated as 0.C. 


» Page 8-47, Figure 8-29: 
Change the part number for the power transformer to 
9100-0865. 


nade 8-53, Figure 8-39, 
Correct the flow diagram as shown below: 


PROCEDURE: 1 


Set 4262A controls as follows: 


NO Is signal at AL4TP4 a 
squarewave? 


START 


FUNCTION.............. 
CIRCUIT MODE....... PRL 
LCR RANGE ........AUTO 
TRIGGER............. INT 
Unknown ....... 


Observe waveforms at A14TP5 
and TP4. Do they have precisely 
the same phase as each other for 
all test frequencies (120, 1k and 
10kHz)? See photo below. 


\ 
‘ Ts signal at A14U9 pin3 
{ .5Vp-p pulse? | Check A14Q8. 
i] 


Al14TP4 


Is potential difference be- 
tween A14Q7 Base and Check A14Q7. 
Emitter 0.6Vdc? 


AlL4TPS 


YES 


Check A14U9. 


A14Q24 


Can a pulsed waveform be observed 
at Al4U8 pin 11? 
(A) @B) NO | Is dc level at A14Q21 (Q24) 

Emitter 3V? 


Monitor signals at A14Q19 and 
Q22 Gates. Do they look like 
this? 


Monitor signal at A14Q6 Collector. 


() Is the waveform as illustrated? 


Does the signal frequency 
satisfy the table below? 


A14Q6 
Collector 


Is amplitude of the pulse 
at A14Q6 Collector 15Vp-p? 


NO Does 4Vp-p square pulse 
appear at A14U13 pin 6? 


Monitor signal at A14Q6 
Base. Is the pulse width 
10s? 


Go to PROCEDURE 2 


Check A14U8. Check A14Q6 and 


Check A14U13. CR8 


CHANGE 1 


Bm Page 1-10, Table 1-4: 
Change the recommended oscilloscope to the HP 1740A. 


Table 6-3: 
Change the table as shown below: 


Designation Number 
‘ 
: 
Page 6-25: 


Add a washer (reference designation @)) to the illustration, 
as shown below: 
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SERIAL NUMBERS 


This manual applies directly to instruments with 
serial numbers prefixed 2022J 


With changes described in Section VI, this 
manual also applies to instruments with serial 
numbers prefixed 1710J, and 1739J. 


For additional important information about serial 
numbers, see INSTRUMENTS COVERED BY MAN- 
UAL in Section I. 
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CERTIFICATION 


Hewlett-Packard Company certifies that this product met its published specifica- 
tions at the time of shipment from the factory. Hewlett-Packard further certifies 
that its calibration measurements are traceable to the United States National Bu- 
reau of Standards, to the extent allowed by the Bureau's calibration facility, and to 
the calibration facilities of other International Standards Organization members. 


WARRANTY 


This Hewlett-Packard instrument product is warranted against defects in material 
and workmanship for a period of one year from date of shipment, except that in 
the case of certain components listed in Section 1 of this manual, the warranty 
shall be for the specified period. During the warranty period, Hewlett-Packard 
Company will, at its option, either repair or replace products which prove to be 
defective. 


For warranty service or repair, this product must be returned to a service facility 
designated by HP. Buyer shall prepay shipping charges to HP and HP shall pay 
shipping charges to return the product to Buyer. However, Buyer shall pay all 
shipping charges, duties, and taxes for products returned to HP from another 
country. 


HP warrants that its software and firmware designated by HP for use with an in- 
strument will execute its programming instructions when properly installed on that 
instrument. HP does not warrant that the operation of the instrument, or soft- 
ware, or firmware will be uninterrupted or error free. 


LIMITATION OF WARRANTY 


The foregoing warranty shall not apply to defects resulting from improper or inade- 
quate maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized 
modification or misuse, operation outside of the environment specifications for the 
product, or improper site preparation or maintenance. 


NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DIS- 
CLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILTY AND FITNESS FOR 
A PARTICULAR PURPOSE. 


EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE 
REMEDIES. HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, 
INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED ON CON- 
TRACT, TORT, OR ANY OTHER LEGAL THEORY. 

ASSISTANCE 


Product maintenance agreements and other customer assistance agreements are 
available for Hewlett-Packard products. 


For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. 
Addresses are provided at the back of this manual. 


SAFETY SYMBOLS 


General Definitions of Safety Symbols Used On Equipment or In Manuals. 


WARNING 


CAUTION 


Note 


Instruction manual symbol: the product will be marked with 
this symbol when it is necessary for the user to refer to the 
instruction manual in order to protect against damage to the 
instrument. 


Indicates dangerous voltage (terminals fed from the interior by 
voltage exceeding 1000 volts must be so marked). 


Protective conductor terminal. For protection against electri- 
cal shock in case of a fault. Used with field wiring terminals 
to indicate the terminal which must be connected to ground 
before operating equipment. 


Low-noise or noiseless, clean ground (earth) terminal. Used for 
a signal common, as well as providing protection against elec~ 
trical shock in case of fault. A terminal marked with this 
symbol must be connected to ground in the manner described 
in the installation (operating) manual, and before operating the 
equipment. 


Frame or chassis terminal. A connection to the frame (chas- 
sis) of the equipment which normally ineludes all exposed metal 
structures. 


Alternating current (power line). 
Direct current (power line). 
Alternating or direct current (power line). 


A WARNING denotes a hazard. It calls attention to a pro- 
cedure, practice, condition or the like, which, if not correctly 
performed or adhered to, could result in injury or death to 
personnel. 


The CAUTION sign denotes a hazard. It calls attention to an 
operating procedure, practice, condition or the like, which, if 
not correctly performed or adhered to, could result in damage 
to or destruction of part or all of the product. 


A Note denotes important information. It calls attention to a 
procedure, practice, condition or the like, which is essential to 
highlight. 
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Section I 
Paragraphs 1-1 to 1-6 


SECTION | 
GENERAL INFORMATION 


1-1. INTRODUCTION. 


1-2. This operating and service manual contains 
the information required to install, operate, test, 
adjust and service the Hewlett-Packard Model 
4262A Digital LCR Meter. Figure 1-1 shows the in- 
strument and supplied accessories. This section 
covers specifications, instrument identification, 
description, options, accessories, and other basic 
information. 


1-3. Listed on the title page of this manual is a 
microfiche part number. This number can be used 
to order 4 x 6 inch microfilm transparencies of the 
manual. Each microfiche contains up to 60 photo- 
duplicates of the manual pages. The microfiche 
package also includes the latest manual changes 
supplement as well as all pertinent service notes. 
To order an additional manual, use the part num- 
ber listed on the title page of this manual. 


1-4. DESCRIPTION. 


1-5. The HP Model 4262A LCR Meter is a general 
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purpose, fully automatic test instrument designed 
to measure the parameters of an impedance ele- 
ment with high accuracy and speed. The 4262A 
measures capacitance, inductance, resistance (equi- 
valent series resistance) and dissipation factor or 
quality factor over a wide range at test frequencies 
of 120Hz, 1kHz and 10kHz employing a five-term- 
inal connection configuration between the com- 
ponent and the instrument. The measuring circuit 
for the device to be measured is capable of both 
parallel and series equivalent circuit measurements 
and the measured values are displayed by the two 
three-full digits LED displays on the front panel. 
A convenient diagnostic function, also featured in 
the 4262A, is actuated by a SELF TEST switch. 
This confirms functional operation of the instrument. 


1-6. The measuring range for capacitance is from 
0.01pF to 19.99mF, inductance from 0.01x4H to 
1999H, and resistance from 1mQ to 19.99MQ, 
which are measured with a basic accuracy of 0.2 
to 0.3% depending on test signal level, frequency, 
and measuring equivalent circuit, and at typical 
measuring speeds of 220 to 260 milliseconds at 


iss 


Figure 1-1. Model 4262A and Accessories. 
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Model 4262A 


Table 1-1. Specifications (Sheet 1 of 4). 


Parameters Measured: C - D or Q (1/D) 
L -D or Q (1/D) 
R (ESR) (Loss measure- 
ment can be negated by 
switch on internal board). 


Display: 3-1/2 Digit, Maximum Display 1999 
(When D value is more than 10, max- 
mum display is 199). 


Measurement Circuit Modes: 
Auto, Parallel, and Series 


Measurement Terminals: 5-terminal configura- 
tion (high and low terminals for both 


Range Modes: LCR - Auto and Manual 
(up-down) 
DQ - Auto and Manual (step) 


Operating Temperature & Humidity: 
O°C to 55°C at 95% RH(to 40°C) 


Power Requirements: 100/120/220V +10%, 
240V +5% -10% 48 - 66Hz 
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potential and current leads plus guard). 


COMMON SPECIFICATIONS 


Deviation Measurement: When 4LCR key is de- 
pressed, the existing measured value 
is stored as a reference value and 
displayed value is offset to zero. The 
range is held and deviation is dis- 
played as the difference between the 
referenced value and subsequent re- 
sult. (Deviation spread in counts 
from -999 to 1999). 


Offset Adjustment: Stray capacitance and re- 
sidual inductance of test jig can be 
compensated for as follows: 


C: up to 10pF 
L: up to luwH 


Self Test: Annunciates either Pass, or Fail for 
performance in each of the five basic 


ranges. 
DC Bias: 


Measurement Frequencies: 120(100)Hz, 1kHz Internal: 1.5V, 2.2V, 6V (Selectable at front 
and 10kHz +3%. panel). Accuracy +5% 
External: External DC bias connector on rear 
panel. Maximum +40V. 
Test Signal Level: Normal level: 1Vrms. 
Low level : 50mVrms (parallel Trigger: Internal, External, or Manual 
capacitance mode only) 
Warm-up Time: 15 minutes 
GENERAL 


Power Consumption: 55VA with any option 


Dimensions: 426(W) x 147(H) x 345(D)mm 
(16-3/4” x 5-3/4” x 13-3/4’’) 


Weight: Approximately 8kg (Std) 
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Table 1-1. Specifications (Sheet 2 of 4). 


C-D, C-Q MEASUREMENT 


; Test Signal 10uzA 100uA 1mA 10mA 40mA 
oaks Same as__thw ‘Mode 
(Test signal level;1¥) 
Trt aes dai ea 
(At 10kHz)[0.3%+2counts | [1% + 2][5% + 2] 
Same as_ttw Mode 
er ACTON. 
DQ) eee Ab OEE 
(At 1202, Leh) 
(At 10kH2) [ose aresnoncome |ecede] pone 
e 


*1 Calculated from D value as a reciprocal number. 

*2 Typical data, varies with value of D and number of counts. 

*3 +(% of reading + counts). Cx is capacitance readout in counts. This accuracy only applies for 
D values to 1.999. (For higher D values, refer to General Information). 

*4 (5% + 2 counts) at 1kHz. 


Accuracy applies over a temperature range of 23°C + 5°C (At 0°C to 55°C, error doubles). 


Note: C accuracy for higher D values are unspecified. 
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Table 1-1. Specifications (Sheet 3 of 4). 


L-D, L-Q MEASUREMENT 


120Hz} 1000uH | 10.00mH}100.0mH |1000mH | 10.00H 
1kHz | 100.02H | 1000uH |10.00mH/}100.0mH | 1000mH | 10.00H 


Test Signal 40mA 10mA 1mA _-100uA_—10zA 
[Sameas "Mode IL Sameas GS Made _| 
(At 120Hz, 1kHz) 0.38% +2counts || 1% +2 counts 
(At 10kHz) 0.3% + 2 counts 


L Accuracy*3 0.2% + 2 counts (At 120Hz, 1kHz) 
0.2% + 2 counts (At 10kHz) 
Sameas iA] Mode 


EyY 


(At 120Hz, 1kHz) [0.3% + (3 + Lx/500)|1% + (3 + Lx/500) 
(At10kHz) (0.5% + (3 + Lx/500) 


0.2% + (3 + 200/Lx) counts (At 120Hz, 1kHz) 
0.5% + (3 + 200/Lx) counts (At 1kHz) 


Sameas_~twe Mode __||_Sameas__{%} _ Mode _ 


*] Calculated from D value as a reciprocal number. 

*2 Typical data, varies with value of D and number of counts. 

*3 +£(% of reading + counts). Lxis inductance readout in counts. This accuracy only applies for 
D values to 1.999. 


Accuracy applies over a temperature range of 23°C + 5°C. (At 0°C to 55°C, error doubles). 


R/ESR MEASUREMENT 


10:008 | 100.02 | 10002 [10.00k2/100.0k2/1000k2110.00MQ 
Vv 


1 


120Hz 
R/ESR 1kHz 
10kHz 


Test Signal 
Level *1 


40mA 10mA i1mA 100uA 10pA 
Same as 


0.38% + 2 counts *3 


ed AAA 0.2%+2 ts 
Accuracy *2 2% coun 
AUTO Same as 4h -004- Mode Same as c+ = =Mode 


*1 Typical data, varies with number of counts. 

*2 +(% of reading + counts). 

#3 (0.5% + 2 counts) on 10.00MQ range at 10kHz. 

** Measurement range for ESR (equivalent series resistance) is from 1mQ to 19.99kQ (typical), which 
varies with series capacitance and inductance value .... refer to “REFERENCE DATA”. 


Accuracy applies over a temperature range of 23°C + 5°C. (At 0°C to 55°C, error doubles.) 
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Table 1-1. Specifications (Sheet 4 of 4). 


OPTIONS 


Option 001: Simultaneous BCD output of LCR 
and DQ data (positive true). Max. sink 
current 16mA. Mating connector (P/N 
1251-0086). (Alternate BCD output 
of LCR and DQ data selectable by 
switch on internal board). 


Option 004: Digital comparator (can not be 
used with OPT 101). Compares meas- 
ured value with high and low limit set- 
tings for LCR or DQ and provides 
HIGH, IN, LOW comparison outputs. 


Limit setting range: 0000 - 1999 for each 
limit switch. 
Comparison output: Visual, relay contact, 
and TTL level. 
Visual: 3 LED’s indicate HIGH(red), IN 
(green), or LOW (red). 
Relay contacts: 
SPST contacts to circuit common 
for each HIGH, IN and LOW output. 
TTL level: 
Open collector circuits to high level 
(open) for each HIGH, IN and LOW 
outputs (fanout max. 30mA). 


Option 101: HP-IB data output & remote con- 
trol. 


Remotely controllable functions: 
Function (L, C, R/ESR, 4LCR) 
Loss (D, Q) 

LCR range 

DQ range 

Circuit mode 

Test frequency & level 
Trigger 

Self test 

Data output: C - D/Q, L - D/Q, R/ESR 

Internal function allowable subsets: 

SH1, AH1, T5, L4, RL1, DCl, SRl 
and DTI. 

Data output format: Either of two formats 
may be selected. Switchable at rear 
panel (no + sign outputs). 

Format A. 


SFFT4N.NNNE+NN, SF+N.NN@RYLF) 


Format B. 


SFFT1N.NNNEtNNCRYLF) 
SF1N.NNGB\LF) 


SFFT 


jee] 
L Test Frequency 


Measurement Equivalent Circuit 
Measurement Status 
SF 
re measurement D or Q 
Measurement status 


Option 010: 100Hz test frequency instead of 
120Hz. 


ACCESSORIES AVAILABLE 


16061A: Test fixture, direct coupled, 5-terminal 
Two kinds of inserts are included for 
components with either axial or radial 
leads. Usable on all ranges of 4262A. 


16062A: Test cable with alligator clips, 4-termi- 
nal. Useable for low impedance meas- 
urements. Measurement range at 1kHz 
is L < 2H, C 2 200nF and R § 10k. 
[For L and C measurements, these 
ranges increase by x10 at 120 (100)Hz 
and decrease by same factor at 
10kHz]. 


16063A: Test cable with alligator clips, 3-termi- 
nal. Useable for high impedance meas- 
urements. Measurement range at 1kHz 
is L 2 3mH, C<10uF and R2 2002. 
[For L and C measurement, these 
ranges increase by x10 at 120(100)Hz 
and decrease by same factor at 
10kHz]. 
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Table 1-2. General Information. 


Measurement Times (typical): ESR (Equivalent Series Resistance) 

For a 1000 count measurement on a low Measurement: 

loss component on a fixed range: Following tables show ESR measure- 
ment range for capacitors and inductors. 

Test Frequency Function Meas. Time £3 

2 oe BO ow n 
1kHz,10kHz C/L = 220-260ms 22 2 & Digit Diplay Digit Display 
= 


R 120-160ms 
120(100)Hz C/L 900ms 


R 700mS 
3 
When autorange is selected the following ry 
times per range step must be added to a 
the above times: : 
1kHz, 10kHz 45ms/180ms 3 
120(100)Hz 150ms/670ms 5 


When U-CL is displayed, the faster 
ranging time is selected. 


‘: : : 0S ee EE TS SERRA 3 
Reading Rate: . om 0 1 1 10 100 Ik 10k 
Internal - Approx. 30ms between end of Measurement Range of ESR (2) 

measurement and start of next cycle. 


= 
& 2orl 3or4 


External - Measurement cycle is initiated Digit Display Digit Display 


Measurement 
Frequency 
— 10kHz 


by external trigger input. 
100m} 
High D Factor Accuracies: = 
Typical g 10m} 
( 22, on 10.00 range). a 
Circuit Mode Accuracy E ieee 
yk 5 % +(2+1000/Cx) a 
f 10u 


5 %+(5+Cx/500) 


a 


5% +(5+Lx/500) 
| | Aue la’ Weg or SC*dSCt*=«iSC*dSCdKSCS«*dO 


5 % +(3+200/Lx) Measurement Range of ESR (2) 


MEASURING TIME 
(ms) --- When LCR RANGE is set to MANUAL --- 


_——— 


120 Hz 


I kHz 


Measuring Time 


4 
( Counts J) 


Sum of Counts on LCR and DISSIPATION FACTOR Displays 
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tkHz and 10kHz and about 900 milliseconds at 
120Hz. The wide range capability of the 4262A 
enables a measurement range from small capaci- 
tances such as mica capacitors and the para- 
sitic capacitance of a semiconductor device 
through high capacitances such as the measurement 
of electrolytic capacitors to be covered. A wide 
range of inductance measurements from the in- 
ductance of a high frequency transformer to that 
of a power transformer can be measured. The wide 
resistance range permits the measurement of wire- 
wound resistors through the measurement of solid 
resistors. In parallel capacitance measurements, 


either a_ test signal level of 1Vrms, or 50mVrms 
can be selected. 


1-7. The 4262A has the capability of making 
capacitance, inductance, and resistance deviation 
measurements. This function is enabled by pushing 
the A LCR switch to display the deviation of a re- 
ference value. When the A LCR switch is depressed 
the reference value is obtained and memorized 
from the preceding measurement. The practi- 
cal use of this feature is evident when it is desired 
to make a measurement on a variable capacitor: 
First, the minimum value is measured, then the A 
LCR button is pushed, Minimum to maximum capa- 
citance is now displayed as the capacitor is rotated 
through its range. For parallel capacitance meas- 
urements, test signal levels of either 1Vrms or 
50mVrms may be selected. Other versatile 4262A 
capabilities and features are, for example, the use 
of internal and external dc bias voltages, LC zero 
adjustment, and options providing BCD output, 
HP-IB interfacing capability, or a comparator func- 
tion. 


1-8. SPECIFICATIONS. 


1-9. Complete specifications of the Model 4262A 
LCR Meter are given in Table 1-1. These specifi- 
cations are the performance standards or limits 
against which the instrument is tested. The test 
procedures for the specifications are covered in 
Section IV Performance Tests. Table 1-2 lists gen- 


Boa TO ERED 


Fhe a anil ae 


Figure 1-2. Serial Number Plate. 
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eral information. General information is not speci- 
fications but is typical characteristics included as 
additional information for the operator. When the 
4262A LCR Meter is shipped from the factory, it 
meets the specifications listed in Table 1-1. 


1-10. SAFETY CONSIDERATIONS. 


1-11. The Model 4262A LCR Meter has been 
designed to conform to the safety requirements of 
an IEC (International Electromechanical Com- 
mittee) Safety Class I instrument and is shipped 
from the factory in a safe condition. 


1-12. This operating and service manual contains 
information, cautions, and warnings which must be 
followed by the user to ensure safe operation and 
to maintain the instrument in a safe condition. 


1-13. INSTRUMENTS COVERED BY 
MANUAL. 


1-14. Hewlett-Packard uses a two-section nine 
character serial number which is marked on the se- 
rial number plate (Figure 1-2) attached to the in- 
strument rear panel. The first four digits and the 
letter are the serial prefix and the last five digits are 
the suffix. The letter placed between the two sec- 
tions identifies country where instrument was 
manufactured. The prefix is the same for all iden- 
tical instruments; it changes only when a change is 
made to the instrument. The suffix, however, is as- 
signed sequentially and is different for each in- 
strument. The contents of this manual apply to in- 
struments with the serial number prefix(es) listed 
under SERIAL NUMBERS on the title page. 


1-15. An instrument manufactured after the 
printing of this manual may have a serial number 
prefix that is not listed on the title page. This un- 
listed serial number prefix indicates the instrument 
is different from those described in this manual. 
The manual for this new instrument may be ac- 
companied by a yellow Manual Changes supple- 
ment or have a different manual part number. 
This supplement contains ‘‘change information” 
that explains how to adapt the manual to the 
newer instrument. 


1-16. In addition to change information, the 
supplement may contain information for correct- 
ing errors (called Errata) in the manual. To keep 
this manual as current and accurate as possible, 
Hewlett-Packard recommends that you periodically 
request the latest Manual Changes supplement. The 
supplement for this manual is identified with this 
manual’s print date and part number, both of 
which appear on the manual’s title page. Com- 
plimentary copies of the supplement are available 
from Hewlett-Packard. If the serial prefix or 
number of an instrument is lower than that on title 
page of this manual, see Section VII Manual 
Changes. 
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1-17. For information concerning a serial number 
prefix that is not listed on the title page or in the 
Manual Changes supplement, contact your nearest 
Hewlett-Packard office. 


1-18. OPTIONS. 


1-19. Options for the Model 4262A LCR Meter 
are available for adding the following capabilities: 


Option 001: BCD Parallel Data Output. 

Option 004: Comparator. A comparator func- 
tion providing GO/NO-GO judge- 
ment with HIGH and LOW limits 
for LCR and D/Q. 

Option 101: HP-IB Interface. 

Option 010: 100Hz Test Frequency. 

(instead of 120Hz) 

Options 907, 908 or 909 are handle or rack 
mount kits. See paragraph 1-29 
for details. 

Option 910: Extra Manual. 


1-20. OPTION 001. 


1-21. The 4262A option 001 provides separate 
BCD parallel data output for L, C, R/ESR and 
dissipation factor or quality factor simultaneously 
from the two rear panel connectors. With this op- 
tion, external data processing devices such as a 
digital printer can be used with the 4262A. 


1-22. OPTION 004. 


1-23. The 4262A Option 004 provides for 
GO/NO-GO judgement by comparing L, C, R/ESR 
and D/@ values to HIGH and LOW limits. Three 
judgement outputs are provided: LED lamp dis- 
play, relay contacts, or TTL level voltages (open 
collectors): 


HIGH . .measured value is not less than HIGH 
limit. 
IN... .measured value is less than HIGH limit 
and not less than LOW limit. 


LOW ...measured value is less than LOW hmit. 
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1-24. OPTION 101. 


1-25. The 4262A Option 101 provides interfac- 
ing functions to both transfer L, C, R/ESR and 
D/Q data to HP Interface Bus line and to receive 
remote control signals from HP Interface Bus line. 


1-26. OPTION 010. 


1-27. The 4262A Option 010 provides test fre- 
quencies of 100Hz, 1kHz, and 10kHz (100Hz is 
used instead of standard 120Hz). All other electri- 
cal performance is the same as that of standard in- 
strument. 


1-28. OTHER OPTIONS. 


1-29. The following options provides mechanical 
parts necessary for rack mounting and hand carry- 
ing: 


Option 907: Front Handle Kit. 

Option 908: Rack Flange Kit. 

Option 909: Rack Flange and Front Handle 
Kit. 


The installation procedures for these options are 
detailed in section II. 


1-30. The 4262A Option 910 provides an extra 
copy of the operating and service manual. 


1-31. ACCESSORIES SUPPLIED. 


1-32. Figure 1-1 shows the HP Model 4262A 
LCR Meter, power cord (HP Part No. 8120-1378), 
and fuses (HP Part No. 2110-0007 and 2110-0202), 


1-33. ACCESSORIES AVAILABLE. 


1-34. For effective and easy measurement, three 
styles of fixtures and leads for the measurement 
of various components are available. These are 
listed in Table 1-1. A brief description of each of 
these fixtures and leads is given in Table 1-3. Refer 
to Section ITI Figure 3-3 on page 3-8 for detailed 
information on these devices. 
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Table 1-3. Accessories Available. 


HP 16061A 


Test Fixture (direct coupled type) for 
general measurement of both axial and 
vertical lead components. 


HP 16062A 


Test Leads (with alligator clips) useful 
for low inductance, high capacitance or 
low resistance (less than 10k2) measure- 
ments, 


HP 16063A 


Test Leads (with alligator clips) for 

general component measurement and 
especially useful for high impedance 
measurements. 


HP P/N 5060-4017 


Extender Board used for 4262A 


eT Te ¥ 
‘ troubleshooting. 
[9] 
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Table 1-4. Recommended Test Equipment. 


Instrument Critical Specifications Bese eg ae 
Frequency Counter Frequency Range: 40Hz to 10kHz HP 5300A/ 
Sensitivity: 50m Vrms min. w 53806A 
Capacitance Standard Capacitance Values: 100pF, 1000pF, 10nF, | GR Type 1413 P,A 
(See para. 4-3) 100nF, 1000nF and 10pF GR Type 1417 


Resistance Standard Resistance Values: 1k, 10kQ, 100kQ and GR Type 1443-Y P,A 
(See para. 4-3) 10MQ 


*Use 


Inductance Standard Inductance Value: 100mH 
(See Para. 4-3) 


DC Voltmeter Voltage Range: 1V to 10V HP 5300A/ P,A 
Sensitivity: 10mV min. w 53806A 


GR Type 1482-L 


Oscilloscope Bandwidth: 10MHz min. HP 180C/ 
Vertical Sensitivity: 5m V/div. w 1801A/ 
Horizontal Sweep Rate: lus/div. w 1821A 


Signature Analyzer HP 5004A 
Service Kit Signature Analysis Test Board HP P/N: T 
04262-87002 


DUT Box Comprises L, C and R components whose HP 16361A P,A 
values are calibrated at 120Hz and 1kHz. 
DUT Box Comprises L, C and R components whose HP 16362A P,A 
values are calibrated at 10kHz. 


*P=Performance Test A=Adjustments T=Troubleshooting 


4 > 
Jj 
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SECTION Il 
INSTALLATION 


2-1. INTRODUCTION. 


2-2. This section provides installation instructions 
for the Model 4262A LCR Meter. The section also 
includes information on initial inspection and 
damage claims, preparation for using the 4262A, 
packaging, storage, and shipment. 


2-3. INITIAL INSPECTION. 


2-4. The 4262A LCR Meter, as shipped from the 
factory, meets all the specifications listed in Table 
1-1. On receipt, inspect the shipping container for 
damage. If the shipping container or cushioning 
material is damaged, notify the carrier as well as 
the Hewlett-Packard office and be sure to keep the 
shipping materials for carrier’s inspection until the 
contents of the shipment have been checked for 
completeness and the instrument has been checked 
mechanically and electrically. The contents of the 
shipment should be as shown in Figure 1-1. The 
procedures for checking the general electrical op- 
eration are given in Section III (Paragraph 3-5 Ba- 
sic Operating Check) and the procedures for 
checking the 4262A LCR Meter against its specifi- 
cations are given in Section IV. Firstly, do the self 
test. If the 4262A LCR Meter is electrically ques- 
tionable, then do the Performance Tests to deter- 
mine whether the 4262A has failed or not. If con- 
tents are incomplete, if there is mechanical damage 
or defects (scratches, dents, broken switches, etc.), 
or if the performance does not meet the self test or 
performance tests, notify the nearest Hewlett- 
Packard office (see list at back of this manual). The 
HP office will arrange for repair or replacement 
without waiting for claim settlement. 


2-5. PREPARATION FOR USE. 
2-6. POWER REQUIREMENTS. 
2-7. The 4262A requires a power source of 100, 
120, 220vVolts ac +10%, or 240Volts ac +5%, -10%, 


48 to 66Hz single phase. Power consumption is 
approximately 55 watts. 


WARNING 


IF THIS INSTRUMENT IS TO BE 
ENERGIZED VIA AN EXTER- 
NAL AUTOTRANSFORMER FOR 
VOLTAGE REDUCTION, BE 
SURE THAT THE COMMON 
TERMINAL IS CONNECTED TO 
THE NEUTRAL POLE OF THE 
POWER SUPPLY. 


2-8. LINE VOLTAGE AND FUSE SELECTION. 
CAUTION 


BEFORE TURNING THE 4262A 
LINE SWITCH TO ON, VERIFY 
THAT THE INSTRUMENT IS SET 
TO THE VOLTAGE OF THE 
POWER SUPPLIED. 


2-9. Figure 2-1 provides instructions for line volt- 
age and fuse selection. The line voltage selection 
card and the proper fuse are factory installed for 
the voltage appropriate to instrument destination. 


CAUTION 


USE PROPER FUSE FOR LINE 
VOLTAGE SELECTED. 


CAUTION 


MAKE SURE THAT ONLY FUSES 
FOR THE REQUIRED RATED 
CURRENT AND OF THE SPECI- 
FIED TYPE ARE USED FOR RE- 
PLACEMENT. THE USE OF 
MENDED FUSES AND THE 
SHORT-CIRCUITING OF FUSE- 
HOLDERS MUST BE AVOIDED. 


2-10. POWER CABLE. 


2-11. To protect operating personnel, the 
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Operating voltage is shown in module window 
and is usually set to 120V at factory. 


100Vac or 120Vac 
220Vac or 240Vac 


Operating Voltage 
HP Part No 


1 A 250V Slow Blow 
0.5A 250V Slow Blow 


2110-0007 
2110-0202 
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SELECTION OF OPERATING VOLTAGE 


. Disconnect power cable and slide module 


window to left. 


_ Pull FUSE PULL lever and rotate to Jeft. 


This removes line fuse. 


. Select operation voltage by orienting PC 


board to position desired voltage on top- 
left side. Push board firmly into module 
slot. 


. Rotate FUSE PULL lever back to its normal 


position and re-insert fuse in holder be 
careful to select correct fuse value. 


Figure 2-1. Voltage and Fuse Selection. 


National Electrical Manufacturer’s Association 
(NEMA) recommends that the instrument panel 
and cabinet be grounded. The Model 4262A is e- 
quipped with a three-conductor power cable which, 
when plugged into an appropriate receptacle, 
grounds the instrument. The offset pin on the 
power cable is the ground wire. 


2-12. To preserve the protection feature when 
operating the instrument from a two contact 
outlet, use a three prong to two prong adapter 
(HP Part No. 1251-8196) and connect the 
green grounding tab on the adapter to power 
line ground. 
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CAUTION 


THE MAINS PLUG MUST ONLY 
BE INSERTED IN A SOCKET 
OUTLET PROVIDED WITH A 
PROTECTIVE EARTH CONTACT. 
THE PROTECTIVE ACTION 
MUST NOT BE NEGATED BY 
THE USE OF AN EXTENSION 
CORD (POWER CABLE) WITH- 
OUT PROTECTIVE CONDUCTOR 
(GROUNDING). 
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2-13. Figure 2-2 shows the available power cords, 
which may be used in various countries including 
the standard power cord furnished with the in- 
strument. HP Part number, applicable standards for 
power plug, power cord color, electrical character- 
istics and countries using each power cord are 
listed in the figure. If assistance is needed for se- 
lecting the correct power cable, contact nearest 
Hewlett-Packard office. 


2-14. Interconnections. 

2-15. When an external bias is applied to the 
sample capacitor through DC BIAS input con- 
nectors on the 4262A rear panel, both plus and 
minus sides of the external power supply should be 
connected to the plus and minus sides of the 
4262A EXT DC BIAS connector, respectively. 


CAUTION 


THE MAINS PLUG MUST BE IN- 
SERTED BEFORE EXTERNAL 
CONNECTIONS ARE MADE TO 
MEASURING AND/OR- CON- 
TROL CIRCUITS. 


2-16. . Operating Environment. 


2-17. Temperature. The instrument may be op- 
erated in temperatures from 0°C to +55°C. 


2-18. Humidity. The instrument may be operated 
in environments with relative humidities to 95% 
to 40°C. However, the instrument should be 
protected from temperature extremes which cause 
condensation within the instrument. 

2-19. Installation Instructions. 

2-20. The HP Model 4262A can be operated on 
the bench or in a rack mount. The 4262A is ready 
for bench operation as shipped from the factory. 
For bench operation a two-leg instrument stand is 
used. For use, the instrument stands are de- 


signed to be pulled towards the front of instrument. 


2-21. Installation of Options 907, 908 and 909. 
2-22. The 4262A can be installed in a rack and 
be operated as a component of a measurement 
system. Rack mounting information for the 4262A 
is presented in Figure 2-3. 


Section II 
Paragraphs 2-13 to 2-28 


2-23. STORAGE AND SHIPMENT. 
2-24. Environment. 


2-25. The instrument may be stored or shipped 
in environments within the following limits: 


Temperature...... -40°C to +75°C 
Humidity............ to 95% 
AMIE 33 505.50 56-3 RR 50,000ft 


The instrument should be protected from temper- 
ature extremes which cause condensation inside 
the instrument. , 


2-26. Packaging. 


2-27. Original Packaging. Containers and mat- 
erials identical to those used in factory packaging 
are available through Hewlett-Packard offices. If 
the instrument is being returned to Hewlett- 
Packard for servicing, attach a tag indicating the 
type of service required, return address, model 
number, and full serial number. Also mark the 
container FRAGILE to assure careful handling. In 
any correspondence, refer to the instrument by 
model number and full serial number. 


2-28. Other Packaging. The following general in- 
structions should be used for re-packing with com- 
mercially available materials: 


a. Wrap instrument in heavy paper or plastic. If 
shipping to Hewlett-Packard office or service 
center, attach tag indicating type of service 
required, return address, model number, and 
full serial number. 


b. Use strong shipping container. A double-wall 
carton made of 350 pound test material is 
adequate. 


c. Use enough shock absorbing material (3 to 4 
inch layer) around all sides of instrument to 
provide firm cushion and prevent movement 
inside container. Protect control panel with 
cardboard. 


d. Seal shipping container securely. 


Oo 


. Mark shipping container FRAGILE to ensure 
careful handling. 


f. In any correspondence, refer to instrument by 
model number and full serial number. 
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OPTION 900 United Kingdom 


Earth 


SS 
a 


Plug: BS 1363A, 250V 
Cable: HP 8120-1351 


OPTION 902 European Continent 


Earth 


~ 
Earth Oo 


Plug: CEE-VII, 250V 
Cable: HP 8120-1689 


Neutral 


OPTION 905* Any country 


Neutral 


Plug: CEE 22-VI, 250V 
Cable: HP 8120-1396 


Denmark 


OPTION 912 


Plug: DHCR 107, 220V 
Cable: HP 8120-2956 
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OPTION 901 Australia/New Zealand 


ei seas 


pt Neutral 


Line 


Plug: NZSS 198/AS C112, 250V 
Cable: HP 8120-1369 


OPTION 903 U.S./ Canada 


Neuteal —_—_—a 


Plug: NEMA 5-15P, 125V, 15A 
Cable: HP 8120-1378 


OPTION 906 Switzerland 


Neutral 


Line 


Plug: SEV 1011.1959-24507 Type 12, 250V 
Cable: HP 8120-2104 


Plug option 905 is frequently used for 
interconnecting system components and 
peripherals. 


NOTE: Each option number includes a 
‘family’ of cords and connectors of 
various materials and _ plug body 
configurations (straight, 90° etc.) 


Figure 2-2. Power Cables Supplied. 
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Handle Kit 
5061-0089 


Rack Flange & 
Handle Kit 
5061-0083 


Front Handle 
Trim Strip 
#8-32 x 3/8 Screw 


Front Handle 
Rack Mount Flange 
#8-32 x 3/8 Screw 
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@) 5060-9899 
(4) 5060-8896 
2510-0195 


(3) 5060-9899 
(5) 5020-8874 
2510-0194 


. Remove adhesive-backed trim strips (1) from 


side at right and left front of instrument. 


. HANDLE INSTALLATION: Attach front 


handle (@) to sides at right and left front of in- 
strument with screws provided and attach 
trim (@) to handle. 


.RACK MOUNTING: Attach rack mount 


flange (2) to sides at right and left front of in- 
strument with screws provided. 


. HANDLE AND RACK MOUNTING: Attach 


front handle (3) and rack mount flange 
together to sides at right and left front of in- 
strument with screws provided. 


. When rack mounting (3 and 4 above), remove 
all four feet (lift bar at inner side of foot, and 
slide foot toward the bar). 


Figure 2-3. Rack Mount Kit 
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2-29. OPTION INSTALLATION. 


(2-30. Wher it is desired to add one or two of the 
available optional features to a standard 4262A 
instrument, perform the installation as follows: 


Refer to option installation illustrations 
on facing page. 


a. Push LINE switch to off. 
b. Remove instrument top cover. 
c. Follow the appropriate paragraph below. 


2-31. OPTION 001 BCD DATA OUTPUT 
INSTALLATION. 


a. Remove the left side middle and lower blind 
covers from the rear panel. 


b. Install two 50-pin connector assemblies in the 
openings. 


c. Set BCD switch of SW1 on A23 board 
assembly (RED/ORANGE GUIDE, P/N: 
04262-66523 or 04262-66623) from OFF to 
opposite position. This board is located third 
from front on the right side. 


d. Connect cable attached to A23 board (shown 
below) between A23 and A35 BCD Option 
board assemblies (P/N: 04262-66535). Install 
A35 in RED/GREEN GUIDE option 
receptacle. 


e. Plug 2 each flat cable assemblies from A35 
BCD Option board into connector boards of 
rear panel connector assemblies. 


f. Install instrument top cover. 
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_ 2-32. OPTION 004 COMPARATOR 


INSTALLATION. 


Refer to Fig 2-4 for installation procedure. 


2-33. COUPLING OPTION 004 COMPARATOR 


WITH OPTION 001 BCD DATA OUTPUT 
INSTALLATION. 


a. Set CMP (comparator) and BCD option 


switches of SW1 ON A23 board assemblies 
(RED/ORANGE GUIDE, P/N: 04262-66523 
or 04262-66623) from OFF to opposite 
position. This board is located third from 
front on the right side. 


.Connect cables attached to A23 board be- 


tween A23 and A24 comparator option BCD 
board assembly. No other cable assembly 
change is necessary for this combination of 
options. 


. Refer to Paragraphs 2-31 and 2-32 for other 


installation procedures. 


2-34. OPTION 101 HP-IB REMOTE CONTROL 


AND DATA OUTPUT INSTALLATION. 


. Remove right side blind covers from rear 


panel. 


.Install connector board assembly (P/N: 


04262-66503) in the opening and mount with 


washers and nuts included with assembly. 


. Set the HP-IB switch of SW1 on A23 board 


assembly from OFF to opposite position. The 
A23 board is located on the right side third 
from front. 


.Connect cable assembly attached to A25 


board between A23 and A25 HP-IB option 
board assemblies (P/N: 04262-66525). Install 
A25 in RED/GREEN GUIDE option 
receptacle. 


. Plug flat cable assembly from connector 


board assembly P/N: 04262-66503 into A25 
board assembly (installed in RED/GREEN 
GUIDE receptacle). 


OPTION 101 IS NOT COMPATIBLE 


WITH OPTIONS 001 AND 004. 
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8120-0360 


Front Panel Assembly Board Assembly 


r Dy 04262-66523 
(PIN 04262-65004) ' pf (PIN: 04262-66524) or 04262-66623 


1 5. Connect cable assembly as shown above. Set CMP (com- 
parator) of SW1 on A23 board (P/N: 04262-66523 or 
04262-66623) from OFF to opposite position. Reinstall 
this board in socket with ORANGE/RED guide. 


Cable Assembly 
(P/N: 8120-0360) 


KED 
YELLOW 


Connector Assembly Screw 
(P/N: 5060-4020} (P/N: 0520-0129) 


(e 


6. Connect one end of flat cable to A24 (P/N: 04262-66524) 
board. Install board in RED/YELLOW GUIDE. 


1. Remove top and bottom covers 


7. Plug flat cable assembly from A24 comparator option 
board to connector board of connector assembly on rear 
panel. 


& UPPER TRIM 


acco oc opa5 
egaaa e008 se0 Bee 


3. Install connector assembly, 


ORANGE RED Front Panel Assembly 
for comparator 


1% 


Fry ; 


@ 10. Install new front panel assembly and connect attached 


4. Pull out board third from front on the right side as viewed flat cable assembly to connector on mother board. 
from front panel (P/N: 04262-66523 or 04262-66623). 
11. Install upper trim, top and bottom covers 


Figure 2-4. Option Installation Illustrations. - 
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Table 2-1. Option Components 


Components 


001 BCD Data 04262-66535 A35 Board Assembly 
Output 5060-4020 Connector Board Assembly 
8120-0360 Flat Cable Assembly 


A4 Board Assembly 

AS Board Assembly 

A24 Board Assembly 
Thumbwheel Switch 
Connector Board Assembly 
Flat Cable Assembly 


004 Comparator | 04262-66544 
04262-66505 
04262-66524 
3100-1201 
5060-4020 
8120-0360 
04262-24005 Standoff 


100Hz Test 04262-66911 All Board Assembly 
Frequency 04262-66914 Al4 Board Assembly 


HP-IB 04262-66525 A25 Board Assembly 
04262-66503 A3 Board Assembly 
8120-0360 Flat Cable Assembly 
0380-0644 Stud for A3 Board Assemlby 


Note: To mount Connector Board assemblies, use rear 
panel blank plate retaining screws (Part No, 
0520-0129) removed for the option installation. 


ead ot NO el eo) 
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SECTION Ill 
OPERATION 


3-1. INTRODUCTION. 


3-2. This section provides the operating informa- 
tion to acquaint the user with the 4262A LCR 
Meter. Basic product features and characteristics, 
measurement procedures for various applications, 
an operational check of the fundamental electrical 
functions, and operator maintenance information 
is presented in this section. Operating cautions 
throughout the text should be carefully observed. 


3-3. PANEL FEATURES. 


3-4, Front and rear panel features for the 4262A 
are described in Figures 3-1 and 3-2. Description 
numbers match the numbers on the photographs. 
Other detailed information for panel displays and 
controls are covered in the Operating Instructions 


(paragraph 3-7). 
3-5. SELF TEST (Basic Operating Check). 


ANY INTERRUPTION OF THE 
PROTECTIVE GROUNDING CON- 
DUCTOR INSIDE OR OUTSIDE 
THE INSTRUMENT OR DISCON- 
NECTION OF THE PROTECTIVE 
EARTH TERMINAL IS LIKELY 
TOCAUSE THE INSTRUMENT TO 
BE DANGEROUS. INTENTIONAL 
INTERRUPTION IS PROHIBITED. 


WHENEVER IT IS LIKELY THAT 
THE PROTECTION OFFERED BY 
FUSES HAS BEEN IMPAIRED, 
THE INSTRUMENT MUST BE 
MADE INOPERATIVE AND BE 
SECURED AGAINST ANY UNIN- 
TENDED OPERATION. 


BEFORE ANY OTHER CONNEC- 
TION IS MADE, THE PROTEC- 
TIVE EARTH TERMINAL MUST 
BE CONNECTED TO A PROTEC- 
TIVE GROUNDING CONDUCTOR. 


3-6. Functional operation of the Model 4262A 
should be confirmed by the SELF TEST switch 
before measuring samples of interest. This test can 


be done under all conditions of FUNCTION and 
TEST SIGNAL settings. Tests under certain com- 
bined conditions of FUNCTION and TEST 
SIGNAL settings are done for five ranges. A test 
for a range ends with a display of PASS (normal 
operation) or FAIL (abnormal operation) and then 
next range test is started. Range shifting for this 
test is done automatically from lower to higher. 


iG1G 


1G 


All the combinations of FUNCTION and TEST 
SIGNAL switch settings are listed below. Even if 
the FUNCTION or TEST SIGNAL switch settings 
are limited for proposed sample measurement, all 
combined conditions should be tested. 


Pushbutton Switch Setting * 


(C), (120Hz), (SELF TEST)*** 
(C), (1kHz) ,(SELF TEST) 
(C), (10 kHz), (SELF TEST) 
(C), (LOW LEVEL), (10 kHz), (SELF TEST) 
(C), (LOW LEVEL), (1 kHz),(SELF TEST) 
(C), (LOW LEVEL), (120Hz), (SELF TEST) 
(L), (20H), (SELF TEST) = = =| 
(L), (1 kHz), (SELF TEST) 

(L), (10 kHz), (SELF TEST) 

(R/ESR), (10kHz),(SELF TEST) 
(R’ESR), (1 kHz), (SELF TEST) 


(R’ESR), (120H2), (SELF TEST) 


Open between 
HIGH side and 
Low side 


Short between 
HIGH side 
and LOW side. 


* When FUNCTION or TEST SIGNALS 
switch setting is changed, the SELF TEST 
switch is automatically disabled. Therefore, 
whenever a new setting is made, push the 
SELF TEST switch again. 


For ** see page 3-5 
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LINE ON/OFF switch: Turns instrument 
on and readies instrument for measurement 


Circuit Mode Indicator: LED lamp, next to 
equivalent measuring circuit being used, 
lights. Sample connected to UNKNOWN 
terminals is measured in an equivalent 
circuit selected by FUNCTION (3) and 
CIRCUIT MODE switches and is indi- 
cated by appropriate LED lamp. Equivalent 
circuits are shown as electronic circuit sym- 
bols at the left of indicator lamps. Desired 
circuit parameter of component is meas- 
ured in one of the following selected circuit 
modes: 


Parallel capacitance 
Parallel resistance 


Series capacitance 
Series resistance 


Parallel inductance 


Series inductance 


Series resistance 


Trigger Lamp: Turns on during sample 
measuring period. Tums off during period 
when instrument is not taking measure- 
ment (or hold period). There is one turn- 
on-and-off cycle per measurement. This 
lamp turns on and off repeatedly when 
TRIGGER (©) is set to INT. 


é 


LCR Display: Inductance, capacitance or 
resistance value including the decimal point 
and unit is displayed in 3-% digit decimal 
number from 0000 to 1999. If the sample 
value exceeds 1999 in a selected range, 
O-F(Over-Flow) appears in this display. This 
display also shows PASS or FAIL when 
SELF TEST is performed. 


D/Q Indicator: In a capacitance or induct- 
ance measurement, this indicator indicates 
which of D (dissipation factor) or Q (quali- 
ty factor) is displayed in D/Q display(6). 
In resistance measurement, this indicator is 
also lit (however, D or Q indication has no 
meaning and D/Q display (6) is left blank). 


D/Q Display: Value for dissipation factor 
or quality factor is displayed in capacitance 
and/or inductance measurement. In resis- 
tance measurement, this display is kept 
blank. 


RANGE Indicator: The range automati- 
cally or manually selected is indicated by 
LED lamp. The table printed above the 
LED array shows the measurement ranges 
of the Model 4262A. 


TEST SIGNAL These pushbuttons enable 
selection of measurement frequency— 
120Hz, 1kHz or 10kHz and that of low test 
voltage of the signal applied to sample to 
be tested. LOW LEVEL switch is effective 
only in parallel capacitance measurements, 
supplying a test voltage of 5}0mVrms. For 
units equipped with option 010, arrow on 
pushbutton (120Hz) points to 100Hz. 


Figure 3-1. Front Panel Features (sheet 1 of 2). 
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TRIGGER: These pushbuttons select trig- 
ger mode, INT, EXT or HOLD/MANUAL. 
INT key provides internal trigger which en- 
ables instrument to make repeated auto- 
matic measurements. In external trigger 
mode (EXT), trigger signal should be ap- 
plied to either of following two con- 
nectors: (1) EXT TRIGGER input con- 
nector on the rear panel (2) 50 pin con- 
nector of Option 001 or 004 on the rear 
panel. HOLD/MANUAL trigger mode pro- 
vides trigger signal for one measurement 
cycle when this key is depressed. 


LOSS: These pushbuttons select whether 
D or Q value is displayed in the D/Q 
display (6) in capacitance or inductance 
measurements. 


D/Q RANGE: These pushbuttons select 
ranging method for loss measurement. 
AUTO: Optimum D/Q range is selected by 
internal logic circuit. 

MANUAL: D/Q range is fixed to a range. 
Range change is done by depressing the 
STEP key on the right. 


CIRCUIT MODE: Appropriate circuit 
mode for taking a measurement is select- 
ed and set with these pushbuttons. A 
parallel equivalent circuit is selected by 
PRL key and series equivalent circuit by 
SER key. When AUTO key is pushed, the 
instrument automatically selects the appro- 
priate parallel or series equivalent circuit. 


FUNCTION: These pushbuttons select 
electrical circuit parameter to be measured 
as follows: 


C: Capacitance together with dissipation 
factor (D) or quality factor (Q). 


L:Inductance with dissipation factor (D) or 
quality factor (Q). 


R/ESR: Resistance or Equivalent Series 
Resistance. 


ALCR: Difference in L, C, or R value be- 
tween the value of the sample under test 
and the internally stored value obtained 
by a measurement just before ALCR key 
is depressed. 


LCR RANGE: These pushbuttons select 
ranging method for LCR measurement. 


AUTO: Optimum range for the sample 
value is automatically selected. 
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MANUAL: Measurement range is fixed 


(even when the sample connected to the . 


UNKNOWN terminals is changed). 
Range change is done by depressing 
DOWN or UP key on the right. 


SELF TEST: This pushbutton performs 
automatic check for checking the basic 
operation of Model 4262A. If normal oper- 
ation is confirmed, ‘‘PASS”’ is displayed in 
LCR display . If wrong performance is 
detected, a display of ““FAIL” appears. See 
paragraph 3-5 for details. 


ZERO Adjustment Controls: These adjust- 
ments provide proper compensation for 
cancelling stray capacitance and residual 
inductance which are present when a test 
fixture is mounted on the UNKNOWN 
terminals. Connectors are kept open for 
cancelling stray capacitance and shorted 
for cancelling residual inductance. 


DC BIAS Selector Switch: This switch per- 
mits selection of internal DC bias voltage 
applied to sample (1.5Vdc, 2.2Vdc, or 
6.0Vdc). When switch is set to EXT, it is 
used to apply external bias voltage from 
rear DC BIAS input connectors. OFF posi- 
tion is selected if no bias voltage is nec- 
essary. 


UNKNOWN Terminals: Consist of four 
terminals: High current terminal (Hcur), 
High potential terminal (Hpot ), Low 
potential terminal (Lepor ) and Low cur- 
rent terminal (Lcur). A five-terminal con- 
figuration is constructed by adding the 
GUARD terminal (3). A three-terminal 
configuration is constructed by shorting 
High terminals and Low terminals together 
with shorting bars. Under DC Bias opera- 
tion, the high terminals have a positive 
DC voltage with respect to LOW terminals. 


GUARD Terminal: This is connected to 
chassis ground of instrument and can be 
used as Guard terminal for increasing ac- 
curacy in certain measurements. 


HP-IB Status Indicator and LOCAL switch. 
LED lamps for SRQ, LISTEN, TALK, and 
REMOTE which indicate status of interface 
between the 4262A (Option 101) and 
HP-IB controller. LOCAL switch enables 
front panel controls instead of remote 
control signals from HP-IB line. 


Figure 3-1. Front Panel Features (sheet 2 of 2). 
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BCD D/Q DATA OUTPUT Connector: 
BCD parallel data of measured dissipation 
factor (D) or quality factor (Q) are output- 
ted through this 50 pin connector installed 
on the 4262A Option 001. 


BCD LCR DATA OUTPUT Connector: 
With Option 001, BCD parallel data for in- 
ductance, capacitance and resistance meas- 
ured values are outputted through this 50 
pin connector. 


COMPARATOR OUTPUT Connector: The 
4262A Option 004 provides comparator 
decision outputs for LCR and D/Q through 
this 50 pin connector. 


HP-IB Digital Bus Connector: This 24 pin 
connector conveys bus signals and remote 
programming instructions to the 4262A 
Option 101 and transmits data from the 
4262A Option 101 to the bus. 


Address Switch: This seven section switch 
sets address code of 4262A Option 101 and 


TALK ONLY or ADDRESSABLE mode of 
operation. 


EXT DC BIAS Connector: External dc 
bias voltage can be applied to the sample 
up to the maximum voltage of plus 40V 
through this connector. 


EXT TRIGGER Connector: This connector 
is used for externally triggering the instru- 


ment by inputting an external trigger signal. 


TRIGGER SWITCH on front panel should 
be set to EXT. 


Figure 3-2. Rear Panel Features. 
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OK 


Two HIGH side terminals and two LOW 
side terminals should be connected with 
the shorting strap, for each configuration 
of the UNKNOWN terminals. When the 
UNKNOWN terminal configuration is not 
appropriate, for example, shorted (C) or 
open (L), display will show FAIL 1 (be- 
cause they result from different causes, 
FAIL 2 or FAIL 3 are rarely displayed). 


D 
p oF i 


ua ‘ 


@eeo 


ee ee 
! 


1OtG 


f it 


*** Setting change required is only the 


underlined switch setting. 


If FAIL is displayed, check the UNKNOWN ter- 
minal configurations as follows: 


(1) 


(2) 


(3) 


That the two HIGH side terminals (Hcur - 
Hpor) and the two LOW side terminals 
(Lcur - Lpor) are properly shorted. 


That short or open conditions properly exist 
between HIGH and LOW side terminals. 


That GUARD terminal is isolated (open) 
from both of HIGH and LOW terminals. 
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If FAIL is still displayed (under the above condi- 
tion), notify the nearest Hewlett-Packard office 
with information detailing which combination of 
settings show FAIL. 


During SELF TEST, other controls are automati- 
cally set as follows: 


CIRCUIT MODE.... SER when FUNCTION 
is set to L or R/ESR. 
PRL when FUNCTION 


is set to C. 
OBO esec8 a oo ed ea ee See ee dee D 
LCR: RANGE. «a osc sR i cieawe 4 MANUAL 
D/O RANGE exceed oooeededss MANUAL 
ERIGGERG Yeh 540% ohana see ee INT 
NOTE 


TO ENSURE CORRECT RESULTS OF 
SELF-TEST OPERATION IN L AND R 
MEASUREMENT FUNCTIONS, CON- 
NECT ALL (HIGH AND LOW SIDE) UN- 
KNOWN TERMINALS TOGETHER WITH 
A LOW IMPEDANCE STRAP (IF THIS 
SHORT-CIRCUIT IS MADE AT THE 
ENDS OF THE TEST LEADS, COR- 
RECT RESULTS MAY NOT OCCUR). 
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3-7. TEST SIGNALS. 


3-8. Three test signal frequencies are available: 
these are 120Hz, 1kHz and 10kHz sinusoidal wave- 
forms which have a frequency accuracy of 3%. The 
typical voltage applied to the sample or current 
flowing through the sample is specified in Table 
3-1 for all test signal frequencies. A constant test 
voltage is supplied to the sample when measuring 
parallel parameters Lp, Cp, and Rp. The constant 
current method is adopted for the measurement of 
Ls, Cs, and Rs. The 50mVrms test voltage is used 
only for Cp measurement. 
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3-9. MEASUREMENT RANGE. 


3-10. As given in Table 3-2, the 4262A has wide 
measurement ranges. Seven or eight ranges are 
available (depending upon measurement function) 
and the appropriate range is automatically selected 
for the value of sample connected to the 4262A 
UNKNOWN terminals. For applications which re- 
quire a fixed measurement range (such applications 
are sometimes needed, for example, in inductance 
measurements), manual range control is push- 
button selectable. Four or five ranges, however, are 
used in the series and parallel equivalent circuit 
measurement modes. When the CIRCUIT MODE is 
set to AUTO, the 4262A will automatically select 
the appropriate circuit mode, range over the 
measurement ranges shadowed in Table 3-2, settle 
on the proper range, and measure the sample. 


Table 3-1. Sample Voltage or Current. 
CIRCUIT MODE 


40mA rms 
10mA rms 


lmA rms 


1Vrms (50mVrms)* 
1V rms (50mVrms)* 


1V rms (50mVrms)* 


40mA rms 
10mA rms 


lmA rms 
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1 
2 
3 
4 
+) 
6 
7 
8 


100 uA rms 
10 vA rms 


100 pA rms 


) 
10uArms | 1Vrms (50mVrms)* 
) 10 pA rms 


100 zArms | 1Vrms (50mVrms)* 
1 vA rms 

10mA rms ——  e se 

40mArms a cae 


*When TEST SIGNAL is set to LOW LEVEL. 


Table 3-2. Measurement Ranges. 


circuit | _TEST Range 


SIGNAL 


Lip 000.0mH 
00.00 mH 
00.00 H 
Ls 0000 mH 
000.0mH 
00.00 uF 
Cp 0000 nF 
000.0 nF 
0000 nF ji 
Cs 000.0 nF 
00.00 nF 
0000 Q 
Rp 0000 Q 
0000 Q 
00.00 kQ 
Rs 00.00 kKQ 
00.00 KQ 


Note: 0000uH indicates a range of 0001uH to1999H ( and similarly for F and Q). 
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3-11. INITIAL DISPLAY TEST. 


3-12. The Model 4262A automatically performs a 
front panel LED display test for a few seconds 
after instrument is tuned on (after LINE button is 
depressed). The display test sequence is: 


1. All front panel indicator lamps, except nu- 
meric segments and multiplier indicator 
lamps will illuminate. (SRQ, LISTEN, TALK 
and REMOTE lamps illuminate only when 
HP-IB option is installed). 


2. Front panel pushbutton LED’s and indicator 
lamps indicate that automatic initial settings 
(see Paragraph 3-13 which follows) have been 
set. Simultaneously, the LCR DISPLAY and 
DQ DISPLAY readouts are tested. All nu- 
meric displays show figures of 8 (f§) and 
multiplier indicators (p n » m k M) light in 
turn. 


3. Range indicator lamps step from right (upper 
range) to left (lower range). When steps 1, 2 


and 3 have been completed, the trigger lamp’ 


begins to flash. Figures on numeric displays 
change to meaningful numbers showing that 
the 4262A is ready to take a measurement. 


3-13. INITIAL CONTROL SETTINGS. 


3-14. One of the sophisticated features of the 
4262A is its automatic initial control setting func- 
tion. After the instrument is turned on, the front 
panel control functions are automatically set as 
follows: 


BEGE TRS 13.5 4s.s-3 eas Gases OFF 
CIRCUIT MODE......... AUTO 
PUNCTION a aaa ca abd eared es C 
LCR RANGE ........... AUTO 
LOSS: ciiideanoesa egestas D 
DQ RANGE ............ AUTO 
TEST SIGNAL ........... 1kHz 
ERIGGER). sncavvue siaspaces INT 


As these initial settings provide the general capa- 
citance measurement conditions applicable to a 
broad range of capacitance measurements, a capa- 
citance can be usually measured by merely con- 
necting the sample to the UNKNOWN terminals. 
Inductance or resistance can be measured by press- 
ing the L FUNCTION or R/ESR FUNCTION 
buttons, as appropriate. When a different meas- 
urement is to be attempted, press appropriate 
pushbuttons and select desired functions. 


Section III 
Paragraphs 3-11 to 3-18 


3-15. D/Q MEASUREMENT. 


3-16. The Model 4262A makes a loss measure- 
ment along with capacitance or inductance meas- 
urements on each measurement cycle. The meas- 
ured loss factor is displayed in the form of the 
dissipation (D) or quality (Q) factor of the sample. 
The D or Q function is pushbutton selectable in 
both L and C measurements. D and Q measure- 
ment ranges are: 


.001 to 1.999 
0.01 to 19.9 
.050 to 1.996 
0.05 to 19.61 
00.1 to 166.7 
001 to 1000 


D: 2 ranges 


Q: 4 ranges 


The D range, appropriate to the value of the 
sample is automatically selected. Alternately, a 
manual D range control is pushbutton selectable. 
Quality factor (Q) is calculated as a reciprocal 
dissipation number from the measured D value. 
Hence, the Q readout display will skip some 
numbers when low dissipation samples are meas- 
ured. For example, when the dissipation measured 
is .010, the quality factor display is 100. When 
dissipation is .009, the quality factor reading is 111 
(Q readings of 101 to 110 are not obtained). On 
the high D measurement range, the readout is 
displayed in 3 digits. 


3-17. ALCR MEASUREMENT. 


3-18. When many components of similar value 

are to be tested, it is sometimes more practicable 

to measure the difference between the value of the 

sample and a predetermined reference value. The 

SLCR function permits repetitive calculation of 
the difference between the reference and each in- 

dividual sample and to display the result on the 

LCR DISPLAY. When the 4LCR FUNCTION 

button is pressed, the inductance, capacitance, or 

resistance value of the sample is stored in an 

internal memory. The 4262A will now display the 

difference between the stored value and the meas- 

ured value of a sample connected to UNKNOWN. 

The LCR RANGE is automatically held in 

MANUAL for the duration of LCR measurements : 
(if another pushbutton is inadvertently pressed, 
the 4LCR measurement function will be reset and 

will require reactivating). 
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Figure 3-3 
Accessory Model Characteristics 


16061A Test Fixture This fixture facilitates easy measurement of general 
type components with axial or vertical leads. 

To install fixture, disconnect shorting bars between 
high terminals and between low terminals. Insert fix- 
ture screws to firmly attach fixture to instrument. 
Two kinds of inserts are included (for components 
with either axial or vertical leads). 


DUT range (at 1kHz) 


nF pF 
mH H 
10 100 k2 10 100 MQ 10 100 


Five terminal construction test fixture. ee ae (ees ieee oe (a 
a a ae ae ee ee | 
16062A Test Leads The 16062A is especially useful when measuring low 


impedances. DUT values measurable with the 16062A 
are diagrammed below. If the measuring sample is 
more than approx. 300uF at 1kHz or less than approx. 
100uH at 1kHz, it is reeommended that the respective 
potential leads and current leads be twisted together. 


Measurable DUT ranges (at 1kHz 


= 


Test Leads for four terminal measurement 


(does not contain guard conductor). eee a ol 
16063A Test Leads The 16063A is particularly useful when measuring high 


impedances. DUT values measurable with the 16063A 
are diagrammed below. This test lead set is not in- 
tended to be used for the accurate measurement of 
small capacitances (less than approx. 100pF) due to 
the residual capacitance of the leads. 


Measurable DUT ranges (at 1kHz) 


uF 
H 
10 100 kQ2 10 100 MQ 10 100 


OS i ee ee coe 
mee ES 
ee aes ae Ceara Gaal 


Coaxial test leads with guard conductor Mel: =i). | ae. le 
for three terminal measurement. EEE EE 


Figure 3-3. Test Fixture and Leads. 
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3-19. D/Q Blanking Function 
(Switch selectable function inside cabinet). 


3-20. The D/Q blanking function permits deac- 
tivating the D/Q measurement as desired. If op- 
erator has no need of D/Q measurement data, and 
alternatively desires to make higher speed LCR 
measurements, the switch for this function may be 
set. When the D/Q function is deactivated, meas- 
urement time is shortened to approximately 220 to 
250 milliseconds (at 120Hz) and to 80 to 110 
milliseconds (at 1kHz and 10kHz) as compared to 
standard measuring times (which includes a D/Q 
measurement). The D/Q deactivating switch is 
located on the A23 board assembly. To select this 
function, change setting of the switch as follows: 


a. Remove top cover. 


b. Take out A23 board (red and orange colored 
extractors). 


c. The selection switch is mounted near left 
edge of the A23 board. 


d. Change position of the switch as illustrated 
below. 


e. Reinstall the A23 board in its normal position, 


f. Replace top cover. 


normal 


D/Q_ blanking 


3-21. General Component Measurement. 


3-22. Figure 3-7 shows the operating procedures 
for measuring an L, C or R (inductance, capaci- 
tance or resistance) circuit component. Almost all 
discrete circuit components (inductors, capacitors 
or resistors )except for components having special 
shapes or dimensions can be measured with this 
setup. Special components may be measured by 
using Test Leads 16062A or 16063A or by 
specially designed user built fixtures instead of 
16061A Test Fixture. 


Section III 
Paragraphs 3-19 to 3-29 


3-23. Semiconductor Device Measurement. 


3-24. The procedures for using the 4262A semi- 
conductor device measurement capabilities are des- 
cribed in Figure 3-8. For example, the junction 
(interterminal) capacitance of diodes, collector 
output capacitance of transistors, etc., can easily 
and accurately be measured (with and without dc 
bias). 


3-25. External DC Bias. 


3-26. A special biasing circuit using extemal volt- 
age or current bias, as needed for capacitor or in- 
ductor measurements, is illustrated in Figure 3-9. 
The figure shows sample circuitry appropriate to 
4262A applications. Biasing circuits must avoid 
permitting dc current to flow into the 4262A as dc 
current increases the measurement error and 
the excess current sometimes may cause damage to 
the instrument. When applying a dc voltage to 
capacitors, be sure applied voltage does not exceed 
maximum working voltage and that you are observ- 
ing polarity of capacitor. Note that the external 
bias voltage is present at Hcurand Hrot terminals. 


3-27. Bias Voltage Settling Time. When a meas- 
urement with dc bias voltage superposed is per- 
formed, it takes some time for voltage across 
sample to reach a certain percentage of applied 
(desired) voltage. Figure 3-9 shows time for dc 
bias voltage to reach more than 99% of applied 
voltage and for 4262A to display a stable value. If 
the bias voltage across sample is not given suffi- 
cient time to settle, the displayed value may 
fluctuate or O-F may be displayed. Read measured 
value after display settles. 


3-28. External Triggering. 


3-29. For triggering the 4262A externally, connect 
an extemal triggering device to the rear panel EXT 
TRIGGER connector (BNC type) and press EXT 
TRIGGER button. The 4262A can be triggered by 
a TTL level signal that changes from low (OV) to 
high level (+5V). Triggering can be also done by 
alternately shorting and opening the center con- 
ductor of the EXT TRIGGER connector to ground 
(chassis). 


Note 
The center conductor of the EXT 


TRIGGER connector is normally at 
high level (no input). 
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3-30. TERMINAL CONFIGURATION. 


3-31. Connection of DUT. The 4262A Unknown 
terminals consists of five binding post (type) con- 
nectors: Hcur, Hror, Lcovr, Lreor and GUARD. 
By connecting the stationary shorting straps to 
appropriate terminals, the UNKNOWN terminals 
can be aclopted for the desired measurement ter - 
minal configuration: the two, three, four or five 
terminal method. 


For measurements of samples having a medium 
order of impedance (1002 to 10kQ), the convenient 
two terminal methodis suited to measurement re- 
quirements for good accuracy as well as for ease 
in connecting the sample. When converting to two 
terminals, shorting straps are attached to the 
UNKNOWN Hcur and Hpor terminals, and Lcur 
and Lpor terminals, respectively. 


High impedance samples (greater than 1k) -- 
which includes low capacitance, high inductance 
and high resistance -- should be measured by the 
three terminal method to eliminate the effects of 
stray capacitances on the measurements. For 
this purpose, the guard conductor of the sample is 
connected to the instrument GUARD terminal. 


In the measurement of low impedance samples 
(less than 1k), efforts should be made to elimi- 
nate the effects of contact resistance, lead resist- 
ance, residual inductance and other residual 
parameters in the measuring apparatus. Four 
terminal configuration measurements allow stable, 
accurate measurement of high capacitance, low 
inductance and low resistance samples at mini- 
mum incremental errors in the measurement of 
low impedance samples. In the four terminal 
method, the shorting straps are disconnected 
to separate potential leads from current leads. 
Thereby, the characteristics of the sample can be 
precisely determined by the instrument irrespec- 
tive of the various residual parameters present in 
the measuring signal current path. To ensure the 
best accuracy, the potential leads should be con- 
nected near to the sample. 


The five terminal method, which adds the guard 
conductor to the four terminal configuration, ex- 
pands the applicable measurement range into the 
higher impedance regions. Thus, this method 
covers a broad range of measurements from low 
to high impedance samples at the measuring fre- 
quency of the 4262A. 


When test fixtures and test leads used havea 
shielding conductor and are designed to consider 
residual impedance, the measurement limitations 
described above for the individual terminal con- 
figurations can vary to some extent depending on 
the particular characteristics of the fixture and 
connections. Three accessories, the 16061A Test 
Fixture, the 16062A Test Leads, and the16063A 
Test Leads are available. The characteristics of 
these accessories and applicable measurement 
ranges are Outlined in Figure 3-3. These acces- 
sories make it easy to construct the desired ter- 
minal configuration. 
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IMPORTANT ! 


FOR CERTAIN TERMINAL MEAS- 
UREMENT CONFIGURATIONS, THE 
Hcur TERMINAL MUST BE CON- 
NECTED TO Hrot TERMINAL AND 
THE Lcur TERMINAL CONNECTED 
TO THE Leor TERMINAL. OTHER- 
WISE, THE DISPLAYS WILL HAVE 
NO MEANING AND THE LIFE OF 
THE RELAYS USED IN THE INSTRU- 
MENT WILL SOMETIMES BE SHORT- 
ENED. 


Note 


The 4262A can not measure a sample 
which has one lead connected to earth 
(grounded). . 


3-32. OFFSET ADJUSTMENT. 


3-33. Since test fixtures and test leads have 
different inherent stray capacitances and residual 
inductances, the measured value obtained with 
respect to the same sample may possibly differ 
depending on the test fixture (leads) used. These 
residual factors can be read from the 4262A dis- 
play by properly terminating (short or open) the 
measurement terminals of the test jig. The front 
panel C ZERO ADJ and L ZERO ADJ controls 
permit compensation for these residual factors 
and can eliminate measurement errors due to the 
test jig. The capacitance or inductance readout 
can be set to zero for the particular test jig used 
with the instrument. In capacitance and induct- 
ance measurements, an incomplete offset adjust- 
ment causes two types errors: 


1) Deviation from zero counts. 


When a small capacity or a small inductance 
is measured, the measured capacitance 
(inductance) value becomes the sum of the 
capacitance (inductance) of sample and the 
stray capacitance (residual inductance) of 
test jig. The effects of the residual factors 
are: 


Cm 
Lm 


Cx + Cst 
Lx + Lres 


Where, subscripts are 


m: measured value. 

x: value of sample. 

st: stray capacitance. 
res: residual inductance, 


Both Cst and Lres cause the same measure- 
ment error and are independent of sample 
value. 


an 


Lx 


2) Influence on high capacitance and high in- — LX 
1 - w2LxCst 


Lm = 
ductance measurements. 


When a high inductance (a high capacitance) or ( im ~ DX w2LxCst) 


is measured, the residual factors in the test 
jig also contribute a measurement error. 
The affect of stray capacitance or residual 
inductance on measurement parameters are: 


Lm 


In a 10kHz measurement, for the measure- 
ment error to be less than 0.1%, the pro- 
duct of Cx and Lres (Lx and Cst) should be 
less than 0.25 x 10-12, The relationship 
between the residual factors of the test jig 
and measurement accuracies are graphically 
shown in Figure 3-4. 


These measurement errors increase in 
proportional to the square of the test signal 
frequency. The effects of the residual 
factors can be expressed as follows: 


The 4262A ZERO ADJ controls cover the following 
capacitance and inductance offset adjustment 
ranges: 


C ZERO ADJ: up to 10pF 


ts 
Cm = Tf . w2Cxires L ZERO ADJ: up to 1pH 
Cm - Cx An offset adjustment should always be performed 
a ( Cm w?CxLres) before measurements are taken. 


IOH !OOQuF 
eve ees, el ils 


aa eas 
i ' i | | || test iis aE 
ae Se eee 


a oe 

COURS CNET 
COIS ETL 
(ae | (le eS | 


Inductance 
Capacitance 


oe IN™ & 
CCHIT, i 


Residual Inductance 
! 


Stray Capacitance 


Figure 3-4. Measurement Error due to Misadjusted ZERO ADJ Controls. 
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Measurement Parameter Conversions 


Parameter values for a component measured in a 
parallel equivalent circuit and that measured in 
series equivalent circuit are different from each 
other. For example, the parallel capacitance of a 
given component is not equal to the series capa- 
citance of that component. Figure A shows the 
relationships between parallel and series para- 
meters for various values of D. Applicable dia- 
grams and equations are given in the chart. For 
example, a parallel capacitance (Cp) of 1000pF 
with a dissipation factor of 0.5, is equivalent to 
a series capacitance (Cs) value of 1250pF at 
1kHz. As shown in Figure A, inductance or capa- 
citance values for parallel and series equivalents 
are almost identical when the dissipation factor 
is less than 0.01. The letter D in Figure A re- 
presents dissipation factor and is calculated by 
the equations presented in Table A for each cir- 
cuit mode. The dissipation factor of a com- 
ponent always has the same dissipation factor at 


a given frequency for both parallel equivalent 
and series equivalent circuits. 


Note 


Dissipation factors displayed when 
CIRCUIT MODE is switched between 
PRL and SER may exhibit slight dif- 
ferences due to the measurement ac- 
curacy of the 4262A. 


The reciprocal of the dissipation factor (D) is 
quality factor (Q) and D is often represented as 
tan 5 which is the tangent of the dissipation 
angle (5). Figure 3-6 is a graphical presentation 
of the equations in Table A. For example, a 
Series inductance of 1000uH which has a dissipa- 
tion factor of 0.5 at 1kHz has a series resistance 
of 3.14 ohms. 


Table A. Dissipation Factor Equations. 


Cs Rs 
Cs mode Rw 


Dissipation Factor 


oe 1 1 D2 
evmioge ak D= ortcpRp = Q? Cs = (1 + D2)Cp, Re = 7-"hp- Rp 


1 
D = 2xfCsRs {= — 
x ( Q? 


Conversion to other modes 


1 1+ D2 
Cp = T+ 3B? Cs, Rp = “a3 Rs 


Lp 
2 
= 2tfilp ,_ 1 oe ee _~—DA 
Epmede nee BS ap ag) Ls = 77 p2 Lp, Rs = 7-2: Rp 
Ls Rs Rs 1 7 p2 
She ck 2 2 =» 1+ De. 
Ls mode STOW D SrfLs ( Q ) Lp = (1 + D2)Ls, Rp p2 Rs 


a, TI 
| wT Ie 

| tx) 
YM 


VA Hitt 
ZAA TIT 


VARI 


to" 


Where n stands for a free integer. 


FigureA. Relationships between Parallel and Series Parameters. 


Figure 3-5. Conversion Between Parallel and Series Equivalents. 
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To obtain the graph for 10kHz test frequency, add 1 ton 
on resistance scales. 


Figure 3-6. Relationship of Dissipation to Series and Parallel Resistance. 


Section III Model 4262A 
Table 3-3 


Table 3-3. Annunciation Display Meanings. 


FUNCTION has been inappro- Change 4262A FUNCTION to 
priately set. L, C or R suitable for the 
sample being measured. 


Measured L or C value exceeds 
1999 counts. DQ display indicates 
that DQ measurement has been 

omitted. 


- ee “ Measured R value exceeds 1999 
G-} counts. 
™ m 


Measured D/Q value exceeds the 
upper range limit (1999 counts). 


Set 4262A to: 
CIRCUIT MODE: AUTO 
LCR RANGE: AUTO 


Try changing TEST SIGNAL 
to 120, 1k or 10kHz. 


Set 4262A DQ RANGE to 
AUTO. . 


(any LCR (overflowed) | Accuracy of LCR readings may Try changing TEST SIGNAL 
reading) not be within specifications. to 120, 1k or 10kHz. 
Wee lL . CIRCUIT MODE setting is not Set 4262A to: 


suitable for the sample being 
measured. CIRCUIT MODE: AUTO 


LCR RANGE: AUTO 


Try changing TEST SIGNAL 
to 120, 1k or 10kHz. 


Set 4262A LCR RANGE to 
AUTO. Try changing TEST 
SIGNAL to 120, 1k or 10kHz. 


Measured L, C or R value is ex- 
tremely large or small compared 
with the selected range. 


When Measured L or C value is less 
than 80 counts, DQ measurement 
is omitted. 


(less than 
80 counts) 


In 4LCR measurement, the differ- 
ence between the preset value and 
the measured value of the sample 

exceeds -999 counts. 


In 4SLCR measurement, the cal- 
culated difference exceeds -999 
counts. In addition, the value of 
measured sample is less than 80 
counts. . 


reading) 


Minus (-) is displayed. Minus display sometimes occurs 
when sample having a value around 


zero is measured. 


Zero count display is meaning- 
ful when minus (-) display 
repeatedly turns on and off. 


Sometimes a minus display occurs 
when a capacitor (or inductor) is 
measured in L (or C) FUNCTION. 


Offset adjustment signal applied is | Readjust offset signal for 
too great (causes minus display). proper magnitude. 


Change to appropriate 
FUNCTION. 


fo] 
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MEASUREMENT PROCEDURE FOR GENERAL COMPONENTS 


DC POWER SUPPLY 


ec0000000 


ms Cie js oe aa a ral 


sah sag 


Remove shorting bar connections between high terminals and between low terminals (all 
terminals are now isolated from each other). Connect 16061A Test Fixture to 4262A 
UNKNOWN terminals. 


Note 
User constructed test fixture may also be 
connected. Guard terminal is sometimes used 


in small capacitance measurements. 


. Depress LINE button to turn instrument on. An initial display test is automatically per- 
formed before measurement begins. 


Check that 4262A trigger lamp begins to flash. The 4262A control functions are auto- 
matically set as follows (automatic initial settings): 


To check fundamental operating conditions of 
the instrument, perform SELF TEST (refer to 

Pe Paragraph 3-5 for SELF TEST details). Press 
SELF TEST button again to release the function. 


. Rotate C ZERO ADJ control until capacitance readout is 000 counts on LCR DISPLAY 
(minus sign should not appear). 


Connect a shorting lead to Test Fixture to short-circuit the Unknown terminals to zero 
ohms (zero microhenries). 


& _ Press L FUNCTION button. 


Figure 3-7. General Component Measurements (Sheet 1 of 3). 
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7. Rotate L ZERO ADJ control until inductance readout is 000 counts on LCR DISPLAY. 
Note 


To achieve more critical zero adjustments, 

when 10kHz test signal frequency is used, per- 
form the capacitance and inductance zero off- 
set adjustments (steps 4, 5, 6 and 7) at 10kHz. 


Remove shorting lead from 16061A. 

Select desired FUNCTION, either L, C or R/ESR. 

Connect sample to be measured (L, C or R) to Test Fixture. 
Model 4262A will automatically display value of unknown. 
Note 


If O-F, U-CL, minus (-) or blank display occurs, 
see Table 3-3 for solution. Measured values for 
semiconductor devices are sometimes unreliable 
when TEST SIGNAL LOW LEVEL pushbutton 
is in its normal (1V) state (button lamp is not 
lit). In these instances, follow Figure 3-8 for 
semiconductor device measurement. 


Note 


If manual triggering is required, press HOLD/ 
MANUAL button. Each time the button is 
pressed, the instrument is triggered. 


12. If internal DC bias is required, set DC BIAS switch to 1.5V, 2.2V or 6V: If not, OFF 
position should be selected. 


Note 


DC bias application may only be used for capa- 
citance measurements. 


CAUTION 


POSITIVE POLE OF ELECTROLYTIC CAPA- 
CITOR MUST BE CONNECTED TO HIGH 
TERMINALS AS PLUS BIAS VOLTAGE IS 
APPLIED TO HIGH TERMINALS WITH RE- 
SPECT TO LOW TERMINALS. 


Note 


An external bias voltage up to +40V may be 
applied to EXT DC BIAS rear panel connector. 
Connect DC power supply to EXT DC BIAS 
connector. Set DC BIAS switch to EXT. 
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CAUTION 


EXTERNAL DC BIAS AT EXT BIAS CON- 
NECTOR MUST NEVER EXCEED +40V. 


13. Read measured value on display. 


Note 


It is usually recommended that the LCR RANGE 
be set to MANUAL and to hold the range when 
measuring multiple samples having almost the 
same value. Range hold operation will somewhat 
shorten measurement time. 


Note 


Series resistance of electrolytic capacitors, in- 
ductors or transformers can be measured in series 
R/ESR measurement mode. In these cases, the 
number of digits is sometimes reduced. On the 
other hand, resistance can, of course, be indirectly 
measured with the C/L FUNCTION and cal- 
culated from one of the following equations: 


Rs = D/wCs (Cs-D measurement) 
@ Rs = w Ls: D (Ls-D measurement) 


Rs = wLp: Ea (Lp-D measurement) 


The above relationships are graphically shown 
in Figure 3-6, 


CAUTION 


DO NOT CONNECT A CHARGED CAPACITOR 
(EXCEEDING 40V) DIRECTLY TO THE UNKNOWN 
TERMINALS AS A DUT. 


CAUTION 


NEVER APPLY A DC VOLTAGE DIRECTLY 

i BETWEEN THE UNKNOWN H AND L TERMINALS 
WITHOUT PROPER PROTECTION AGAINST A 
POSSIBLE HARMFUL CURRENT. DC VOLTAGE 
MUST NOT BE APPLIED TO THE L TERMINAL 
WITH RESPECT TO GROUND. 


Figure 3-7. General Component Measurements (Sheet 3 of 3). 
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Junction Capacitance Measurement 


Setup ~ 


TO OC BIAS Connector 


OC POWER SUPPLY 


Model 4262A 


The figure above is a typical test setup used for measuring base-collector junction capa- 
citance (Cob) of an NPN transistor. For this measurement, test leads or fixture may be 
user designed. If external DC bias is not necessary, arrangement and procedures associated 
with this function may be deleted from setup. 


Procedure - 


1. Press LINE button to turn instrument on. After the initial display test, trigger lamp 


will begin to flash and the 4262A functions are automatically set as follows: 


SELEY TEST : ice ta bade swy aaa erates aay OFF 
CIRCUIT MOD Bg is: 5d hE aes FR AUTO 
BPUNCTION 3 § 6 5scdaiged aoe 88S Oo 4 Oe HAE Sethe C 
LCR RANGE piwaoiey aSoa ee eee Ae ax AUTO 
LOSS. lie eee esses wba amaeene en D 
DQ RANGE og 26. 6 6s che FOG RIGSO AUTO 
TEST SIGNAL iad as abe eee ees eae 1kHz 
TRIGGER Race tarrnessiats.c ew eta ean aes INT 


2. Press TEST SIGNAL LOW LEVEL and PRL CIRCUIT MODE buttons. The test signal 


level is now 50mV and the parallel equivalent circuit mode is selected. 


Note 


A semiconductor junction capacitance meas- 
urement must be made with a low level test 
signal. If desired, TEST SIGNAL fequency may 
be set to 10kHz. 


3. Adjust C ZERO ADJ control for zero counts on LCR DISPLAY. 


Note 


If necessary, apply DC bias voltage internally 
or externally at rear panel EXT DC BIAS con- 
nector. External DC bias source should be 
stable with low noise. Set DC BIAS switch in 


. EXT position during application of external DC 


bias. 


Figure 3-8. Semiconductor Device Measurement (Sheet 1 of 2). 
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CAUTION 


NEVER APPLY AN EXTERNAL DC BIAS 
OVER +40V. 


4. Connect Semiconductor device to test lead or to fixture. To obtain reliable meas- 
urement results, observe the following: 


Note 


a. It is impossible to measure junction capaci- 
tance when bias current flows through sample. 


b. If lead length of device allows, it is reeom- 
mended that the device be connected directly 
to UNKNOWN terminals. 


5. Read displayed values. Loss factor of the sample will be simultaneously displayed 
on DQ DISPLAY. 


Note 


When using manual trigger, press HOLD/MAN- 
UAL button. Each time the button is pressed, 
the instrument is triggered. When measuring 
multiple samples whose values are about the 
same, it is recommended that the LCR RANGE 
be set to MANUAL and that the range be held. 


Parameter Measured Connections to 4262A 


Base-collector junction 
capacitance (Cob)- 
Emitter current = 0 


Base- collector junction 
capacitance (Cre)- 
Common emitter 


GUARD 


; i 
FET gate capacitance a (ish. s) ts 
U 
Low Low Low 


Open 


H 
Ss s 
Low Low 
High High High 
(+ Bias) (+Bias) (+Bias) 
Ss 
5 Open 


Diode junction capacitance Ake 
Note: Hot carrier diodes and High / \, Low 
germanium diodes o—t—_>}-_—0 
sometimes cannot ee ne Cosligae . 
be measured. 


Figure 3-8. Semiconductor Device Measurement (Sheet 2 of 2). 
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Extemal DC Voltage Bias Circuits (40V € , <200V) 
‘1. Connect external dc bias source as shown in diagram. 
CAUTION 
DO NOT APPLY DC VOLTAGE EXCEEDING 


200VOLTS OR 4262A CIRCUITRY WILL BE 
DAMAGED. 


DC POWER SUPPLY 


oo000000 


oo oa Bo 


Es 200Vv 


sa5 860 


Cx: Unknown capacitor 


Note 


+E voltage is applied to Cx in figure. -E voltage 
can be applied to Cx in this figure. In the above 
arrangement, the polarity of Cx and C1 must 

be taken into consideration. 


CATUION 


NEVER SHORT BETWEEN Hrot AND LOW 
TERMINALS WHEN R1 IS SMALLER THAN 
1k2. MAKE SURE THAT UNKNOWN CAPA- 
CITOR IS NOT DEFECTIVE BEFORE CON- 
NECTING TO INSTURMENT. 


TO AVOID HARMFUL SURGE CURRENT 
WHICH MAY FLOW THROUGH INTERNAL 
CIRCUITRY WHEN A HIGH VOLTAGE DC 
BIAS IS SUDDENLY APPLIED, IT IS RECOM- 
MENDED THAT DC BIAS BE GRADUALLY 
INCREASED FROM A LOWER VOLTAGE. 


Note 
Ripple or noise of external dc bias source should 
be as low as possible. The low frequency noise 
of bias source should be less than 1mVrms for 


a TEST SIGNAL level of 50mV (LOW LEVEL) 
and 30mVrms for 1V. 


Figure 3-9. External DC Bias Circuit (Sheet 1 of 3). 
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2. Minimum values for both C1 (dc blocking capacitor) and R1 are given in table below: 


Note 


Insulation resistance for Cx must be greater 
than a certain minimum value. Refer to Table 
3-4 for unusual poeyy indications, 


Range 
(at 120Hz) | 1000pF | 10.00nF 00nF | 100.0nF | 1000nF | 10.00uF 
300k2 100k& 10kQ 100Q 


In 1kHz(10kHz) measurement, multiply both range value and value 
of C1 by 1/10 (1/100). If the calculated value of C1 is less than 
0.01uF, use 0.01uF capacitor. 


Note 


DC withstand voltage for C1 capacitor must be 
greater than dc applied voltage E. Also observe 
polarity of capacitor C1 with respect to applied 
voltage. 


3. Set 4262A controls as follows: 


4. Read displayed value after allowing time for bias voltage to settle. Typical settling 
times are: 


120Hz: 6 to 7 seconds. 
1kHz/10kHz: 2 to 3 seconds. 


BIAS VOLTAGE <a TIME 


st 


Sos ott 


a] 


Settling Time In Seconds 
m8 
oH 


SSS 


If C1 and R1 which are larger than those given in table on 
above are connected, longer settling times are necessary. 


Capacitance Reading (F) 


Figure 3-9. External DC Bias Circuit (Sheet 2 of 3). 
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Figure 3-8 
Using Current Bias (for inductors). 
1. Connect dc power supply as shown below: 
Note 
DC power supply should be floated from ground. 


If cable between low terminals of 4262A and DC AMMETER 
power supply is relatively long, it should be 


shielded cable. The outer conductor is con- 
nected to GUARD terminal. cle 
TO DC BIAS Connector eo 7 'e 
© + 


a Saooacdcs 
6 oo Beas 
6 aah aaa 


2. Set 4262A controls as follows: 


DC. BIAS $3644:cc0.ued eae Suet tiers s EXT 

FUNCTION; 2.02505 3:6he 4 be0s Gees Heels Bee L 

CIRCUIT MODE................. PRL or SER 

LCR RANGE .........2 2220 e ee eee MANUAL 

Other controls:..65 i 6.csais oo ee oes any settings 
Note 


First, determine appropriate range by connect- 
ing sample with no dc bias current applied. 
Then hold the range. 


3. Recommended inductance ranges and maximum bias currents are: 


Range (at 120Hz) 1000 #H ; ; 1000 mH 10.00 H 100.0 H 
AR 


CIRCUIT MODE 


*Bias current when +40V is applied to DC BIAS connector. 


In 1kHz(10kHz) measurement, multiply range value by 1/10 (1/100). 
CAUTION 


DC BIAS OVER +40 VOLTS MUST NOT BE AP- 
PLIED TO EXTERNAL DC BIAS INPUT CON- 
NECTOR. 


Figure 3-9. External DC Bias Circuit (Sheet 3 of 3). 
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Table 3-4. Unusual Operating Indications (Sheet 1 of 4). 


Indication: 


A, Same sample sometimes shows quite 
different values between PRL and 
SER CIRCUIT MODE measurements, 


B. The decimal point moves and measure- 
ment unit changes. 


Indication: 


The displayed value fluctuates on minimum 
capacitance, maximum inductance or 
maximum resistance ranges in either PRL 
or SER circuit modes. 


UNKNOWN 


H POT H CUR 
OC BIAS + 


GUARD Lpor 


OC BIAS - 


Lcur 


Metal Case 


Cause of trouble: 


A and/or B may occur in the following cases: 


Resistance of low loss inductor or 
capacitor being measured in R FUNCTION. 


Inductance of lossy inductor or capacitance 
of lossy capacitor being measured in L or 
C FUNCTION. 


What to do: 


A, Do not set CIRCUIT MODE to AUTO. 
Set CIRCUIT MODE to a PRL or SER 
setting that shows a valid display. 


B. Set LCR RANGE to MANUAL. 
Manually settle the instrument 
onan appropriate range. 


Cause of trouble: 


Here are some of the reasons why this 
happens: 


A. A large size sample is being measured. 


B. A high voltage power line or similar 
exists near the 4262A. . 


The 4262A and sample are connected 
together with relatively long, 
non-shielded cable. 


What to do: 


Enclose sample in metal case. 
Connect case electrically to 4262A 
GUARD terminal as illustrated. 


Use shielded cable for connection 
between sample and the instrument. 
Connect cable shield to GUARD. 
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Table 3-4. Unusual Operating Indications (Sheet 2 of 4). 


Indication: Cause of trouble: 
When measuring a low impedance (small . Excessive residual impedance (inductance, 
inductance, resistance or high capacitance), capacitance or resistance) of test leads 


measurement error iS excessive. in a two terminal measurement. 


Mutual test lead induction between 
current leads (Hcur and Lcur) and 
potential leads (Hpor and Lpor). 


What to do: 


Use test leads in four-terminal con- 
figuration and measure. 


Twist current leads (Hcur and Lcyr) together. 
Do the same with potential leads (Hpor and 
_Lpor). 


Additional error is presented as 
w2LrCx X 100 (%) for C measurement, 
where: 


w = anf 

f test frequency 

Lr = residual inductance 
Cx = unknown capacitance 


Indication: Cause of trouble: 


High Inductance 


Measurement error is excessive when high 
impedance (high inductance, small 
capacitance) is measured. 


Stray capacitance 
between High and Low 
leads. 


Small 
Capacitance 


Stray capacitance 
between High and Low 
leads, 


What to do: 


Use shielded cable for connection 
between sample and 4262A UNKNOWN 
terminals. Connect outer conductor 
to GUARD terminal, 


Adjust C ZERO ADJ control properly to 
compensate for stray capacitance. 


3-24 


\& 


Model 4262A Section ITI 
Table 3-4 


Table 3-4. Unusual Operating Indications (Sheet 3 of 4). 


Indication: Cause of trouble: 


Cause A. 


Effect of Low terminal capacitance with 
respect to ground. 


Excessive measurement error. 


Sometimes the measurement can not be 
performed when a relatively large capacitance 
between Lpor terminal and ground exists. 
Allowable magnitudes for stray capacitance 
without additional error are given in figure at 
left. 


Cause B. 
Effect of High terminal capacitance with 
respect to ground. The stray capacitance 
will reduce test signal level applied to the 
sample measured during capacitance 
measurement. This decrease in signal level 
will not produce an additional error even 
when measurement signal level is reduced to 
a third of its nominal level. It is neccessary, 
of course, that special care be taken to use 
the proper test signal level when a device is 
measured whose parameters may be affected 
by the test signal level. Display fluctuations 
may sometimes appear. 


Measurement Allowable Stray 
Frequency Capacitance Magnitude 


120Hz 100nF 
1kHz 1000pF 
10kHz 200pF 


UNKNOWN 


GUARD i cur Leor H POT H cur 
DC BIAS ~ DC BIAS + 


Indication: What to do: 


Internal resistance of a battery can not be 
measured, 


1. Connect sample battery (observe polarity) 
as illustrated. 


Batteries up to 40V are measured under 
no load conditions. 


UNKNOWN 


3. If battery voltage exceeds 4V, set 
DC BIAS to EXT 


GUARD LCcua Lpor HeotT HCuA 
OC BIAS - OC BIAS + 


Since the internal resistance of a battery 
is relatively low,use the four- terminal 
measurement configuration. 
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Table 3-4. Unusual Operating Indications (Sheet 4 of 4), 


Indication: Cause of trouble: 


When a sample (for example, an iron core The measurement reading of sample 
inductor) is measured in AUTO of CIRCUIT depends on the level of measurement 
MODE, the instrument repeats range test signal applied. 

selection and does not complete the meas- 
urement depending upon level of test current 


used. 
What to do: 

Set LCR RANGE to MANUAL. 

Manually settle the instrument on 

an appropriate range. 

Indication: 

When a capacitor is measured with dc bias There are limitations to the permissible 
voltage applied, an abnormal display occurs. insulation resistance of a capacitor 


measured with de bias. See table below. 


RANGE 


Cp 100.0pF | 1000pF | 10.00nF | 100.0nF | 1000nF 
hate _SP__|_100.0P p 
100.0nF | 1000nF 10.00uF | 100.0uF | 1000uF 


Permissible 
insulation 30M2 3000kQ 300kK2 30kK2 30002 
resistance (Ri) 


Note 


In 120Hz(10kHz) measurement, multiply range value by 10(1/10). 


Ri given in above table is applicable for a dc bias of 40V. When the 
bias voltage is less than 40V, Ri limit is RiVb/40 (2) where Ri is 
value given in the table and Vb is applied dc bias voltage. 
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3-40. OPTION OPERATION. 


38-41. Operating instructions for Options 001, 
004, and 101 are described in the following para- 
graphs. 


3-42. OPTION 001: BCD PARALLEL DATA 
OUTPUT. 


3-42. The 4262A Option 001 provides parallel 
BCD outputs for LCR display, D/Q display and in- 
formation for various control settings. These 
outputs are fed to two 50 pin connectors on the 
rear panel. 


3-44. Output Data and Pin Assignment. 


3-45. The 4262A Option 001 provides eight 
kinds of output data: 


(1) FUNCTION and CIRCUIT MODE. 

(2) Test Signal Frequency (LOW LEVEL or 
normal is excluded). 

(3) Annunciator: Normal, Overflow, Uncal, 
(LCR and D/Q are not annunciated). 

(4) Unit: p,n,u,m,k, M, D, Q (judgement 
whether capacitance, inductance or resis- 
tance depends on output of FUNCTION 
switch setting information). 

(5) Decimal Point. 

(6) Polarity. 

(7) Displayed value. 

(8) Other Input/Output Signals. 
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The signal pin assignments for the 50 pin con- 
nector are shown in Figure 3-40. When these 
signals are fed to digital printer, the print-out is 
given as a 10 digit decimal number. 


3-46. Alternate Output of LCR and D/Q Data. 
BCD outputs for LCR and D/Q data of 4262A 
Option 001 can be alternately supplied through 
one 50 pin BCD LCR DATA OUTPUT connector 
on rear panel. This alternate output is enabled by 
changing slide switch setting on printed circuit 
board P/N 04262-66535. PC board 04262-66535 is 
located nearest to the rear panel in the right hand 
row of PC boards. Normal setting of the four 
section slide switch for parallel output and the set- 
ting for alternate output are illustrated below. 


Normal 


Parallel output: Alternate output: 


— 430 — P 440 —— P 
GECEZCEZ 


3-47. Output Timing. 


alia! 
WU 


3-48. Timing charts for parallel (simultaneous) 
output and alternate output are shown in Figure 
3-41. 
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Figure 3-40 
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Printed 
letter 


Cor NOT OO DDH 


oer NOT OKO hy BO MN 


262A 


POLARITY DATA 


4 


FREQUEN: DECIMAL 
QUENCY ANNUNCIATOR UNIT POINT 


Printed 
letter 4 262A 


<— 
i: 8 
= 
oS 
2!) g 
| 
one! 
im ==} 
Z O 
— 


*k 


(DQ NOT AV) 


FUNCTION 
CIRCUIT MODE 


NORMAL, printed number for DATA is 2000. 


When annunciation is other than 
** These are not displayed. 


K 


Figure 3-40. Pin Assignments of Output Connector and Output Format. 
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Parallel output: 


EXTERNAL ENCODE 
(from external device) 
FLAG 

(to external device) 
INHIBIT 

(from external device) 


a 
Measurement Data transfer/storage 


cycle cycle 


Alternate output: 


EXTERNAL ENCODE 
(from external device) 


FLAG heme 
(to external device) 
INHIBIT 


(from external device) 


Measurement LCR data D/Q data 


cycle transfer/storage transfer/storage cycie 
° cycle 


Figure 3-41. Timing Chart of BCD Data Output. 
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3-49, 
3-50. 


OPTION 004- COMPARATOR. 
The 4262A Option 004 (shown in Figure 


3-43) provides: 


(a) 


(b) 


(c) 


3-51. 
(1) 


(2) 


(3) 
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HIGH and LOW limits setting for com- 
parison of LCR and D/Q measured data. 


LED visual decision output lamps display 
of results of HIGH and LOW limit com- 
parisons. 


TTL outputs and relay outputs for HIGH, 
IN, and LOW decision outputs. 


Front Panel Features (Figure 3-42). 


LCR LIMIT Switch: Two four-digit 
switches provide HIGH and LOW limit 
values with which measured LCR value is 
compared. Setting range is from 0000 to 
1999, 


LCR Decision Output Lamp: Results of 
comparison are indicated by LED lamps 
as follows: 


HIGH: (measured value 2 High limit) 
IN: (Low limit < measured value 

< High limit) 
LOW: (measured value < Low limit) 


LCR LIMIT CHECK Switch: While this 
switch is depressed, HIGH and LOW limit 
values set by LCR LIMIT switches (1) are 
displayed in LCR and D/Q displays. During 
this period, three LCR decision output 
lamps are lit. Comparator must be en- 
abled display limits. 


(4) 


(5) 


(6) 
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et COMPARATOR 


Figure 3-42. Front Panel Features 


D/Q LIMIT CHECK Switch: While this 
switch is depressed, HIGH and LOW limit 
values set by D/Q LIMIT switches (6) are 
displayed in LCR and D/Q displays. During 
this period, three D/Q lamps of decision 
outputs are lit. 


D/Q Decision Output Lamp: Results of 
comparison is indicated by LED lamps 
as follows: © 


HIGH (measured value > High limit) 
IN: (Low limit < measured value 

< High limit) 
LOW: (measured value < Low limit) 


D/Q LIMIT Switch: Two four-digit 
switches provide HIGH and LOW limit 
values with which measured D/Q value is 
compared. Setting range is from 0000 to 
1999. 


Figure 3-43. Option 004: COMPARATOR. 
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(7) COMPARATOR ENABLE Switch: This 

switch enables the Option 004 to compare 
measured data with HIGH and LOW limits 
under a fixed range condition (LCR or D/Q 
RANGE switch set to MANUAL). If LCR 
RANGE switch or D/Q switch is set to 
AUTO, depressing COMPARATOR EN- 
ABLE switch changes LCR or D/Q RANGE 
switch setting to MANUAL. 
If AUTO key of LCR or D/Q RANGE 
switch is depressed while COMPARATOR 
ENABLE switch is ON, one measurement 
cycle is done in AUTO ranging and the 
range is fixed to that selected in this meas- 
urement cycle. 


3-52. LIMIT Setting Warning: If HIGH 
LIMIT setting is lower than LOW LIMIT setting, 
HIGH and LOW lamps of decision output 
repeatedly turn ON and OFF to wam operator to 
change LIMIT setting. 


3-53. DATA OUTPUT Connector Decision Output: 


Decision outputs in TTL open collector signal and 
in relay contact are supplied through COMPARA- 
TOR OUTPUT connector on the rear panel. Signal 
pin assignment is given in Figure 3-44. 


WARNING : 


DO NOT APPLY AC LINE VOLT- 
AGE TO RELAY OUTPUT CON- 
NECTOR PIN TO SWITCH LINE 
CURRENT. For suchrelay appli- 
cations, remotely control an ex- 
ternal relay with relay output. 


LCR Decision 
DQ Decision 
Output 


Output 


COMPARATOR END FLAG 


LCR LO(T} 
LCR HI{T) 
LCR LO(R) 
LCR HI(R) 


os 
e & 
H & 
b 
x 6 
ar) 


LCR IN(R) 


LCR COMMON(R) 


DQ LOR) 


| 


DQ COMMON(R) 
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Relay Contact Ratings 


ae As Hae 
Contact Resistance 100m2 100m2 


Maximum Permissible 


Maximum Permissible 
Voltage Eee y 
Maximum Permissible 
Actuation Life > 10 million] >1 million 
Decision Output Data Format 
Relay output pins TTL output pins 
Decisions 
DQ LCR|DQ LCR]DQ LCR}]DQ LCR|DQ LCR|DQ LCR 
S: Short, QO: Open 
Referenced to common (pin 38 or 42). 
TTL Output sink current: 30mA max. 


EXT TRIG (Pin 46) 
ov 


I 
Measurement | 


A .2 msec 
ov Li 


oe 


COMPARATOR 
END FLAG (Pin 21) 


Decision Output 


EXT TRIG: External Trigger 
T: TTL output 
R: Relay output 


Figure 3-44. Comparator Data Output Pin Locations. 


3-31 


SectionlIII 
Paragraphs 3-60 to 3-67 


3-60. OPTION 101: HP-IB. 


3-61. The 4262A Option 101 provides interface 
capabilities in accordance with IEEE-STD-488- 
1975 recommendations. 


3-62. Connection. to HP-IB Controller: The 
4262A Option 101 can be connected to an HP-IB 
Controller (HP calculator) via HP-IB digital bus 
connector on the rear panel of the 4262A and the 
bus connector of the Bus I/O card installed in 
calculator. 


3-63. HP-IB Status Indicator: The four LED 
lamps of the HP-IB Status Indicator (located below 
the LCR display) show which HP-IB condition the 
4262A is in: 


SRQ: SRQ signal put on HP-IB lihe from 
4262A. See paragraph 3-70 for details. 

LISTEN: 4262A is set to listen. See paragraph 

3-69 for details. 

The 4262A is set to talk. See 

paragraph 3-67 for details. 

Remote: The 4262A is remotely controlled. 
See paragraph 3-71 for details. 


TALK: 


38-64. LOCAL Switch: This switch disables re- 
mote control and enables setting measurement 
conditions by front panel controls (pushbutton 
switches). REMOTE lamp of HP-IB status indicator 
turns off when LOCAL switch is depressed. 
(When Local Lock Out does not function). 


3-65. HP-IB INTERFACE CAPABILITIES: The 
4262A Opt 101 has the following eight bus inter- 
face functions: 


SH1: Source Handshake Capability. 

AH1: Acceptor Handshake Capability. 

T5: Talker (the 4262A sends measurement 
data to the bus). 

L4: Listener (the 4262A receives remote 
control signals from the bus). 

SR1: Service Request Capability. 

RL1: Remote/Local Capability. 

DC1: Device Clear Capability. 

DT1: Device Trigger Capability. 


3-66. Source and Acceptor Handshake: 
SH1, AH1. ; 


Three Bus handshake lines (DAV, NRFD and 
NDAC) perform Source and/or Acceptor hand- 
shake functions. 


(1) DAV (DAta Valid). DIO (Data Input Out- 
put) line is available. 

(2) NRFD (Not Ready For Data). Listener 
preparation for receiving data from Talker 
is not yet completed. 
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(3) NDAC (Not Data Accepted). Listener has 
not yet received data from Talker. 


3-67. Talker Capability: T5. 


When set to Talker by MTA (My Talk Address) 
signal from controller, the 4262A sends measure- 
ment data to the Bus in one of three types of out- 
put formats: 


Type A: Ordinary output format. Address 
switch on the rear panel set to FMT A. 


S FC F -NN.NNE-NN,SF N.NNN CRLF 
(5X16) (7) (8) 


(1) (2) (3) (4) 


Type B: Output format used for Model 5150A 
HP-IB Digital Recorder. Address switch on 
the rear panel set to FMT B. 


(1) (2) (3) (4) (8) G)(6) (7) (8) 


Type C: Output format used in resistance meas- 
urement or LCR ONLY measurement when 
no D/Q data is to be outputted. Selection 
of this format is automatically done in 
accordance with FUNCTION switch setting. 


S FC F -NN.NNE-NN CRLF 


(1) (2) (3) (4) (8) 


- The numbered elements of output -data are des- 
cribed below: 


(1) Status: 
A eek odd me ates Normal 
De ot whe bees cae BR Overflow 
DT ivarand 6 een ee ee he Uncal 
>, are ae LCRNA or DNA 


(NA: Not Available) 


(2) Function and Circuit Mode: 


FUNCTION MEASURE- CIRCUIT 
MENT MODE 
CP C PRL 
CS C SER 
LP L PRL 
LS L SER 
RP R PRL 
RS R/ESR SER 
(3) Frequency: 

I. CRORE rar 120Hz (100Hz) 

Bievedltans 1kHz 

Cia e tess 10kHz 
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(4) LCR Data 
(5) Data Delimiter 
(6) Loss 


Di o8.a% Dissipation Factor measurement 
Oe a shang 3 Quality Factor measurement 


(7) DQ Data 
(8) Data Terminator 
3-68. Functions Related to Talker Capability. 
EOI (End Or Identify): When multiple byte data 
of Source Handshake has been sent, the 
4262A provides EOI to the bus. 
Talk Only Mode: When ADDRESS switch is set 
to TALK ONLY “1” position, the 4262A 
is set to Talker regardless of address code. 


x only FMTB 
| 
DD00000 |, 

ADDRESSABLE AS::: A 


| 
u———_- ADDRESS 
FMTA 


Talk Address Disabled by Listen Address: 

MTA (My Talk Address) is automatically 
disabled when MLA (My Listen Address) is 
set. MTA (My Talk Address) is otherwise 
disabled by IFC (Interface Clear) signal, 
OTA (Other Talk Address) signal or UTA 
(Untalk Address) signal. 

3-69. Listener Capability: L4. 

To receive Remote Program signal or Addressed 

Command signal, the 4262A is set to Listener by 

an MLA (My Listen Address) signal from the bus. 


(1) Remote Program signal: Remote program 
codes for the 4262A are listed in Table 
3-60. 

(2) Addressed Command signal: When the 
4262A receives command signals GET, 
GTL, or SDC, it is set to Listener and con- 
trolled by command signals. These 
command signals are valid regardless of the 
status (remote or local). 

GET (Group Execute Trigger): When the 
4262A receives this command, it is trig- 
gered regardless of front panel TRIG- 
GER switch setting. 

GTL (Go to Local). The 4262A is set to 
LOCAL by this command to enable 
front panel control. 
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SDC (Selected Device Clear): When this 
command is accepted, front panel con- 
trols are set to initial conditions (the 
same conditions that are automatically 
set after turn-on of power switch). 


Listen status is automatically disabled when MTA 
(My Talk Address) is received. Listen status is 
otherwise disabled by IFC (Interface Clear) signal 
or ULA (Unlisten Address) signal. 


3-70. Service Request Capability: SR1. 


The 4262A sends an SRQ (Service Request) signal 
whenever it is set in one of the six possible RQS 
(Request Status) states. It does this by responding 
to a serial poll of the controller by setting an STB 
(Staus Byte) signal on the bus. The 7th bit of this 
8 bit signal establishes whether or not a service 
request exists. The remainder of the 8-bit signal 
identifies the character of the SRQ. 


b8 b7 b6 b5 b4 b3 b2 U 
L ] T one 
SYN ERR 
PASS 
FAIL | 
FAIL 2 
FAIL 3 
SRQ YES/NO 


SRQ (Service Request) is disabled when RQS 
(Request Status) or STB (Status Byte) is set to 
00000000 or when STB (Status Byte) signal 
transfer is completed. 


Request Statuses (RQS) of the 4262A: 


(1) DRDY (Data ReaDYy): When the 4262A- 
completes a measurement cycle, this status 
bit is set. This status is set without serial 
polling if NOT DATA READY is set. 

(2) SYN ERR (SYNtax ERRor): When the 
4262A receives an erroneous Remote Pro- 
gram Code which is not listed in Table 
3-60, this status bit is set. 

(3) PASS (Self Test Pass): When PASS is dis- 
played in Self Test done by remote control, 
this status bit is set. 

(4) FAIL 1 (Self Test Fail 1): When FAIL 1 is 
displayed in Self Test done by remote con- 
trol, this status bit is set. 

(5) FAIL 2 (Self Test Fail 2): When FAIL 2 is 
displayed in Self Test done by remote con- 
trol, this status bit is set. 

(6) FAIL 8 (Self Test Fail 3): When FAIL 3 is 
displayed in Self Test done by remote con- 
trol, this status bit is set. 
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Table 3-60. Remote Program Codes. 


Lo CONTROL Program Code 

Function L Fl 
Cc F 2 

; R/ESR F3 

Circuit Mode AUTO C1 

PRL C2 

SER C3 
Loss Ll 
L2 
Frequency 120 Hz Hl 
1 kHz . H2 

10 kHz H3 

Trigger INT T 1 
EXT T 2 
HOLD/MANUAL T3 
Self Test OFF $0 
ON $1 
OFF MO 
ON M1 
PO 
Pi 


Cp Low Level OFF 

ON 
“Data Ready OFF DO 
RQS Mode ON Di 


(C) (L) (R) 

LCR Range 100 p 100 4 1000m 
at 1 kHz 1000 1000 10 
10n 10m 100 
100 100 1000 

1000 1000 10k 

104 10 100 k 

100 100 1000 k 

1000 = 10M 


* Data Ready RQS Mode is automatically disabled when Remote Status 
is changed to Local Status. 
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Table 3-61. Remote Message Coding. 


device clear X 003101 0 0 
group execute trigger xX 00 01 00 0 
go to local X 000000 1 
local lock out xX 0010001 
my listen address Xx 01LLLULUL 

5 43 2 1 
my talk address X10TTTTT 

5 43 2 1 


other talk address ( OTA=TAGNMMTA) 


selected device clear X 0 00010 0 


serial poll disable X 0011001 


serial poll enable xX 00110 0 0 
status byte SX § 8 8 8 8 8 
unlisten 


untalk 


CLASS UC : Universal Command 
AC : Addressed Command 
AD : Address 
ST: Status Byte 
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3-71. Remote/Local Capability: RL1. 


The 4262A goes to Remote Status only when it 
accepts Listen address with REN (Remote Enable) 
line in the Bus lines set to “1”. Remote status is 
not obtained if REN line is set to “1” after Listen 
address is received. Remote status is returned to 
Local status when one of following conditions is 
present: 


(1) REN line is set to “0”. 
(2) LOCAL switch on front panel is depressed. 
(3) GTL (Go To Local) command is received. 


Local Lock Out: LLO 


Local Lock Out inhibits the function of LOCAL 
switch. This LLO command is a_ universal 
command and is valid when REN line is set to 
“1”. LLO command is disabled when REN line 
is set to “OQ” 


3-72. Device Clear Capability: DC1. 


The 4262A is set to initial conditions (the same 
conditions that are automatically set after turn-on 
of power switch), when it accepts DCL (Device 
CLear) command—universal command—or SDC 
(Selected Device Clear)—addressed command. 


3-73. Device Trigger Capability: DT1. 


The 4262A is triggered regardless of TRIGGER 
switch setting when it accepts GET command—ad- 
dress command. 


3-74. ADDRESS Switch: ADDRESS switch on 
the rear panel sets Listen/Talk address. Five section 
or five bit switch provides 30 settings from 00000 
to 11110. 

A5 A4 A3 A2 Al 


0 0 0 0 QO secre 0 


3-75. Remote Message Coding: Interface ‘Bus 
Command signals for the 4262A are listed in Table 
3-61. 
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SECTION IV 
PERFORMANCE TESTS 


4-1. INTRODUCTION. 


4-2. This section provides the check procedures 
to verify the 4262A specifications listed in 
Table 1-1. All tests can be performed without ac- 
cess to the interior of the instrument. A simpler 
operational test is presented in Section III under 
Self Test (paragraph 3-5). The performance 
test procedures in this section can also be used to 
do an incoming inspection of the instrument and 
to verify whether the instrument meets its speci- 
fied performance after troubleshooting or making 
adjustments. If specifications are found to be out 
of limits, check that controls are properly set, and 
then proceed to adjustments or troubleshooting. 


Note 


Allow a 15-minute warm-up and 
stabilization period before conduct- 
ing any performance test. 


4-3. EQUIPMENT REQUIRED. 


4-4, Equipment required for the performance tests 
is listed in Table 1-4 Recommended Test Equip- 
ment in Section I. Any equipment whose 
characteristics equal the critical specifications given 
in the table may be substituted for the recom- 
mended model(s). 


Accuracy checks in this section use standard 
LCR components as the samples to be connected 
to the 4262A. Accessories 16361A and 16362A 
can be utilized for this purpose. These accessory 
models are DUT (device under test) boxes from 
which the desired component can be selected and 
connected to the 4262A through cables by use of a 


rotary switch. If models 16361A/16362A are 
unavailable, use the discrete components rec- 
ommended in Table 4-1. 


Note 


All components used as standards 
should be calibrated by an instru- 
ment whose specifications are 
traceable to NBS, PTB, LNE, NRC, 
JEMIC, or equivalent standards 
group; or all components should be 
calibrated directly by an authorized 
calibration organization such as 
NBS. The calibration cycle should 
be determined by the stability spec- 
ification for each component. 


4-5. TEST RECORD. 


4-6. Results of the performance tests may be tabu- 
lated on the Test Record at the end of these proce- 
dures. The Test Record lists all the tested specifica- 
tions and their acceptable limits. Test results re- 
corded at incoming inspection can be used for 
comparison in periodic maintenance and trouble- 
shooting and after repairs or adjustments. 


4-7. CALIBRATION CYCLE. 


4-8. This instrument requires periodic verification 
of performance. Depending on the use and envir- 
onmental conditions, the instrument should be 
checked with the following performance tests at 
least once every year. To maximize the ‘“‘up time” 
of the instrument, the recommended preventive 
maintenance frequency for the 4262A is twice a 
year. 
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PRELIMINARY OPERATIONS 


Before beginning performance test, adjustment, or calibration of 4262A, 
check fundamental operating.conditions of the instrument and perform 
display ZERO adjustments in accord with the following procedures: 


1) Confirm that power line power voltage in use is appropriate for the instrument operating 
power voltage. 


2) Depress LINE pushbutton and confirm that all the front panel displays and indicators 
momentarily illuminate. The 4262A functions are automatically set to capacitance 
measurement mode. 


3) ZERO offset adjustment should be made whenever a test fixture or DUT box is connected 
to 4262A UNKNOWN terminals. Adjust C ZERO ADJ and L ZERO ADJ controls so as 
to fully compensate for stray capacitance and residual inductance of equipment con- 
nected to UNKNOWN terminals. Adjustment procedures to adjust for individual test 
‘equipment used are provided in steps 3-a and 3-b which follow. 


38-a) 16361A/16362A or user built DUT box. 


1, Disconnect shorting bars from 4262A UNKNOWN terminals. Connect 
test leads between 4262A UNKNOWN terminals and DUT box. 


2. Set 4262A FUNCTION toC. Set TEST SIGNAL frequency as appropriate 
to DUT box being used. 


3. Set range control of DUT box to open-circuit position (2pF range on 
16361A or lpF range on 16362A). The 4262A is automatically set to 
its lowest capacitance measurement mode range. 


4. Adjust C ZERO ADJ control so that capacitance readout on 4262A LCR 
display is identical to calibrated value of DUT box range. 


' 5. Set 4262A FUNCTION to L. 


6. Set range control of DUT box to short-circuit position (20m range on 
16361A or on 16362A). 


Vs Adjust L ZERO ADJ control for 000 counts on LCR display. 


Note 


To permit easy adjustment of ZERO ADJ 
controls for an individual DUT box, each 
DUT box should be equipped with short and 
open circuit ranges which provide OuH and 
OpF (practical values), respectively. 
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PRELIMINARY OPERATIONS 


3-b) 


oo000000 


(00 RANGE 


es ogooo 
‘e @600 S85 aao 


DUT BOX 


16061A or other test fixtures. 


1. 


Disconnect shorting bars from 4262A UNKNOWN. terminals and attach test 


fixture to UNKNOWN. 


No DUT should be connected to the test fixture. 


The 4262A is automatically set to lowest capacitance range in measurement 


mode. Set 4262A TEST. SIGNAL frequency to 10kHz. 
Adjust C ZERO ADJ control for 000 counts on LCR display. 


Set 4262A FUNCTION to L. 


Connect a shorting lead to test fixture to short-circuit the measurement 


terminals. 
Adjust L ZERO ADJ control for 000 counts on LCR display. 
Note 
When positions or mutual distance between 
Test Fixture contacts are changed, or contacts 


are changed to a different type, again perform 
ZERO adjustments. 


4-3 


Section IV Model 4262A 
Calibration of DUT’s 


CALIBRATION OF DUT’S 


Kither user built DUT’s or substitution standards with accuracies which satisfy the 
requirements may be used for performance testing and calibration of the 4262A. 
The DUT’s recommended for making the tests and adjustments can be accuracy 
certified in accord with the calibration procedure detailed below. This calibration 
procedure applies to all alternate DUT’s which do not carry public or testing 
laboratory certification. 


[CAPACITANCE CALIBRATION] 


Measure the DUT or substitution standard capacity with a precision capacitance 
bridge that meets the calibration accuracy and frequency requirements. For testing 
or calibrating dissipation factor of DUT, use equipment with required dissipation 
measuring capability and verify the exact calibration frequency to permit compen- 
sating D value for the difference in measuring frequency between individual Model 
4262A’s and the calibration equipment. If the frequency error is less than 3%, 
compensation is not required for dissipation factors of 0.01 and below. 


[RESISTANCE CALIBRATION] 


Use a metal film resistor of appropriate value for each DUT to maintain a constant 
resistance over a wide range of frequencies. Measure the resistance with a high 
accuracy DMM. When measuring 1kQ and below, use a 4 terminal measurement 
configuration. 


[DISSIPATION FACTOR CALIBRATION ] 


DUT’s used as D standards can be built with precisely measured components. The 
dissipation factor of the DUT is determined by an exact calculation from the 
calibrated values of each components in accord with the following equations: 


Circuit Mode Derivation of D 


Cp 
Tk D = 1/eoCpRp 
Rp 


Cs Rs 
—hwW— 


Note 


For easier calibration of dissipation, use 
accurately calibrated resistors rather than 
capacitors. 
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CALIBRATION OF DUT’S 


To minimize the calculation error, the inherent dissipation of the capacitor should 
be 0.001 or below. When using polystyrene or silvered mica type capacitors 
(dissipation factor is generally very low), the residual factors will not affect the 
derivation of accurate dissipation factors. If dissipation of capacitor alone is greater 

; than 0.001, the effective value of the DUT is calculated in accord with the following 
equation: 


Ds = Dc + Dr (Dr De, Dr < 0.01) 


where, Ds is actual dissipation factor of DUT. 
Dc is calculated D value (excludes inherent dissipation). 
Dr is inherent dissipation of capacitor. 


Compensate the dissipation factor for the measuring frequencies of individual 
4262A being tested or calibrated. Convert the D value of the calibration frequency 
to that of the actual 4262A measuring frequency in accord with the following 
equations: 


Dm: D value at 4262A 
measuring frequency. 

Ds: D value at calibration 
frequency. 


fm: 4262A measuring 
frequency 
Calibration frequency. 


Note 
To accurately measure frequencies fm and fe, 
use a reciprocal counter or calculate reciprocal 
number of period. 


[CALIBRATION EQUIPMENT] 


The recommended model and required performance of calibration equipment is 
listed below: 


Capacitance Accuracy: 0.1% 


Required Performance Recommended Model 
Capacitance Bridge | Dissipation Factor Accuracy: GR 1620-A 
0.1% (Resolution 0.0001) 


: ; HP 3490A 
Resistance Accuracy: 0.02% HP 3455A 
Reciprocal counter HP 5800A/5307A 
Freq. Counter Resolution: 0.01Hz HP 53823A 
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Table 4-1. Recommended Components for Accuracy Checks. 


Component *1 HP Part Number Alternate Source jae 


Capacitor 100pF 0160-0336 
1000pF 0160-3766 
10nF 0160-0408 
100nF 0160-1571 
1000nF 0160-3645 
10uF 0160-3563 SOSHIN TM-520C 
1000uF SS GR Type 1417 
10mF | 


Resistor: 1kQ 0698-3491 
10kQ 0698-6360 

100kQ 0698-4158 GR Type 1433-Y 0.05% 
10MQ 0698-8194 


Inductor: 100mH =| ——— | GR Type 1482-L 0.05% 


Dissipation Facter: 

1000nF in parallel with 8870 
(D~1.50 at 120Hz) 

100nF in parallel with 887 
(D1.79 at 1kHz) 

10nF in parallel with 887Q 

(D21.79 at 10kHz) 


HP Model 4440B 
GR Type 1413 


0160-3645 
0698-4464 
0160-1571 
0698-4464 
0160-3171 
0698-4464 


Capacitors . . 0.1% 
Resistors ... 0.02% 


(D=1/wCR) 


*1 The components listed above or used as standards should be calibrated before they are utilized. 


**2 For easier calibration of dissipation to the required accuracy (0.1%), use accurately calibrated 
resistors rather than capacitors (use a high accuracy DMM to measure resistors). 


Proper method and procedure for calibrating the DUT’s is given in “Calibration of DUT’s” 
(Page 4-4). 
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4-9. MEASUREMENT FREQUENCY TEST. 
DESCRIPTION: 


This test verifies the accuracy of the measurement frequencies that are applied to an 
unknown sample connected to the 4262A. 


SPECIFICATIONS: 
Measurement Frequencies: 120Hz + 3% 
1kHz + 3% 
10kHz + 3% 


Frequency Counter 


Figure 4-1. Measurement Frequency Test Setup. 
EQUIPMENT: 
Frequency Counter............... HP 5300A/w 5306A 
PROCEDURE: 


1. Connect frequency counter to the 4262A UNKNOWN terminals as shown in 
' Figure 4-1. 


2. Set range of frequency counter as appropriate for measuring 4262A test frequen- 
cies of 120Hz, 1kHz and 10kHz. 


3. Read display output of frequency counter when 4262A TEST SIGNAL is set to 
120Hz, 1kHz or 10kHz. 


4. Frequency readouts must be within the following limits (record measured fre- 
quency in table below as the data is used in paragraph 4-12): 


TEST SIGNAL Test Limits Counter Readout 
120Hz 116.4- 123.6Hz Poe 


Note 


Test limits in table above do not take into ac- 
count reading error caused by measurement 
’ error in test equipment. 


Note 


If this test fails, refer to Service Sheet 11 in 


Section VIII for troubleshooting. 4-7 
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4-10. CAPACITANCE ACCURACY TEST. 
DESCRIPTION: 


This test checks capacitance measurement accuracy for zero and full scale displays at 
three test frequencies and at two signal levels. The test is made by connecting a 
stable capacitor more accurate than the 4262A to the instrument and reading the 
display to verify that the 4262A meets its measurement accuracy specifications. 
Check all ranges in Cp mode and one range in Cs mode at each frequency (120Hz, 
1kHz and 10kHz) to guarantee C measurement accuracy since all variable elements 
(range resistors and detecting phases) needed for C measurement are thus checked. 


In this test, almost all ranges, from the lowest through the highest ranges, are being 
venified. 


Note 


If the following tests satisfy the accuracy 
specifications, all the accuracy specifications 
listed in Table 1-1 are guaranteed. 


Capacitance Accuracy Test Ranges 


TEST SIGNAL CIRCUIT RANGE 
ILO 


2 
$ 
LC) 


10,00nF 

1 aa be a 

Sa 

a i a ee 

SSS 

-—+—-— 

S<S=5<__] 

TEST SIGNAL level: 

LOW LEVEL.................. 50mV 
HOVIMA sec aly oo tAdeedsd on 2k 5 1V 


Tests for dissipation factor accuracy with 
above capacitance standards should be done 
at the same time as capacitance tests 


Check all parallel (PRL) mode ranges. It is 
sufficient to check any one range in series 
(SER) mode. 


14 Dog 


Gho seo aaa 


OUT BOX 


Figure 4-2. Capacitance Accuracy Test Setup. 
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SPECIFICATIONS: 


C-D/Q MEASUREMENT ACCURACIES. 


(At 120Hz, 1kHz)[__0.8%+2counts [ff 382. |[ 2.7] 
(At 10kHz) 0.3% + 2 counts 
Same as pr _ Mode 
0.2% + (2 + 200/Cx) counts At 120Hz, 1kHz 
(Test signal level: 1V) 
0.5% + (2 + 200/x) counts At 10kHz 
0.3% + (2 + 1000/Cx) counts At 120Hz, 1kHz 
D (1/Q) PSPS 7 (Test signal level: 50mV) 
Accuracy +i 1.0% + ( /Cx) coun At 10kHz 
(At 120Hz, 1kHz) 0.3% + (2 + Cx/500) counts 
(at 20k 
Same as ify Mode 


*1 +(% of reading + counts). Cx is capacitance readout in counts. This accuracy only © 
applies for D values to 1.999. 


0.2% + 1 count (Test signal level: 1V) 
a 0.3% + 2 counts (Test signal level: 50mV) 
C Accuracy *1 


*2 (5% +2 counts) at 1kHz. 
} Accuracy applies over a temperature range of 23°C +5°C (at 0°C to 55°C, error doubles). 
EQUIPMENT: 
DOT BOR ie iia alla aes HP 16361A/163862A 
Test leads 5446S oa pears HP P/N 16361-61605 
Note 


User built test fixture or DUT box may be 
used instead of those HP provides. If user 
supplied, the residual impedance and stray 
capacitance of the fixture and box must be 
taken into account. 


“ PROCEDURE: 


1. Connect Test Leads (HP P/N 16361-61605) between 4262A UNKNOWN termi- 
- nals and HP 16361A DUT Box (see Figure 4-2). When TEST SIGNAL frequency 
is 10kHz, use HP 16362A in place of HP 16361A. 


2. Set 4262A controls as follows: 


IC BINS oop otras ad lin tit od ateattans dean OFF 
BUNCTION seco diy opts eel adeno aes C 

ECR RANGE: 2 si. dene soe ank sedsiedoen coe AUTO 

TOG Secs octeh decree gad eh Lata Phot D 

& D/O RANGE y 4s wicdeniGuc nos k anne ees AUTO 
* SRRIGGBR ro fac bg Mastusene sion eles INT 
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3. Confirm that the table on page 4-11 is satisfied when the measurements are made 
by changing TEST SIGNAL, CIRCUIT MODE and DUT as given in the table. 
Record capacitance and dissipation factor readings in blank spaces provided in 
table. 
Note 

Error caused by stability of standard com- 

ponent is not taken into account for test 

limits in the table. 


Test limits in parentheses are those for 
dissipation factor measurement value. 


If tests fail, proceed to Section V ADJUSTMENTS or Section VIII SERVICE. 
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| TEST SIGNAL CIRCUIT 16361A/16362A RANGE 
MODE | rope*t| 
Freq. level | rope*t| 100pF } 1000pF | 10nF 100nF | 1000nF 10uF 1000uF 10mF 
.V C.V Vv v 


LOW 
LEVEL 


120Hz PRL 
normal 
SER 


LOW 
LEVEL ee 
1kHz 
normal 


*1 HP 16362A Only 
**2 C. V. = Calibrated Value of Standard Component. 


PRL 
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4-11. RESISTANCE/**ESR ACCURACY TEST. 


DESCRIPTION: 


This test verifies that resistance measurement accuracies for 4262A tested meets the 
specifications listedbelow. Although R measurement accuracies are actually guaran- 
teed when C measurement accuracies meet the specifications, almost all ranges in Rp 
mode are checked in this test. 


Note 
Resistance accuracy has only to be proved for 
one resistor of about full scale value on any 
one range to verify specifications for 120Hz, 
1kHz and 10kHz. 


SPECIFICATION: 


RESISTANCE/ESR ACCURACY SPECIFICATIONS 


0.38% + 2 counts «2 


Accuracy *1 


0.2% + 2 counts 


*1 4(% of reading + counts). 
*2 (5% +2 counts) on 10.00MQ range at 10kHz. 


** Measurement range for ESR (equivalent series resistance) is from 1m to 19.99kQ 


(typical), which varies with series capacitance or inductance value..... refer to 
“REFERENCE DATA” on page 1-6. 


Accuracy applies over a temperature range of 23°C +5°C, (at 0°C to 55°C, error doubles). 


EQUIPMENT: 
DWT Box. 2:3 hie Owe ae eck eae ess HP 16361A 
Test Leads............... HP P/N 16861-61605 
Note 


User built fixture/leads or DUT box can be 
used. If user supplied, the residual resistance 
must be considered. 
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PROCEDURE: 


nals and HP 16361A DUT Box (see Figure 4-3). 


2. Set 4262A controls as follows: 


DO BAS wissgt ua 8 ea Sieh os ees eee OFF 
CTRCOTE MODE esx: gcpcet are aoe/e ae Pause wie Sats PRL 
BUNCTIONS 5 ds esiiaiat oboe Baris wean R/ESR 
LOR RANGE ccs sied- eva wa wawaa oak AUTO 
TOO E SIGNAL ois on oseG ee haa wee oe 1kHz 
TRIGGER 2 64a ents a oS wwe bade acs INT 


to table below: 


10kQ 100kQ 10MQ 


C. V. = Calibrated Value of Standard Component 
Note 
Error caused by stability of standard com- 
ponent is not taken into account for test 
limits in table above. 


Note 


If this test fails, go to Section V or Section 
VII for the troubleshooting. 


Test Limits CN. C.V. C.V. C. V. 
+5 counts | +5 counts | +5 counts | +5 counts 


Section IV 


1. Connect Test Leads (HP P/N 16361-61605) between 4262A UNKNOWN termi- 


3. Check that the resistance measurement accuracies meet specifications according 
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4-12. DISSIPATION FACTOR CONFIRMATION CHECK 
DESCRIPTION: 


This test verifies that a tested 4262A satisfies dissipation factor measurement ac- 
curacies, Only one Dissipation Factor (D = 1.8) is checked for 120Hz, 1kHz and 
10kHz in this check because only one detecting phase needs to be checked. All other 
factors influencing D accuracy were checked in paragraph 4-10. 


Note 


Dissipation factor accuracy for only one D 
standard which has a D value of approximate- 
ly 1.8 need be proved to guarantee D accura- 
cy. This test also verifies that 4262A correctly 
calculates Q factor as a reciprocal number of 
Dissipation Factor. Only one Q factor corres- 
ponding to a D value of approximately 1.8 is 
checked in this test. D accuracy in measuring 
inductance does not need to be checked 
because detecting phase accuracy is equated 
with that for capacitance measurement. 


C-D ACCURACY SPECIFICATIONS 


Range 


0.2% + (2 + 200/Cx) counts At 120Hz, 1kHz 

(Test signal level: 1V) 

0.5% + (2 + 200/Cx) counts At 10kHz 

0.3% + (2 + 1000/Cx) counts At 120Hz, 1kHz 
Test signal level: 5}0mV 
1.0% + (2 + 1000/Cx) counts oe ere: 10kHz my) 
(At 120Hz, 1kHz) |__0.3% + (2 + Cx/500) counts 
(At YOKE) 


*1 +(% of reading + counts). Cx is capacitance readout in counts. 


Accuracy applies over temperature range of 23°C 45°C. (At 0°C to 55°C, error doubles) 
This accuracy only applies for D values to 1.999. 


D (1/Q) 


Accuracy *1 


n 
tan 


16061A 


DUT BOX 


(a) (b) 
Figure 4-4. Dissipation Factor Accuracy Test Setups. 
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i 


& EQUIPMENT: 


Test PiXtre: eas S40 5S a See ees . HP 16061A 

DUT 32 ct Cee HP 16361A/16362A 

Test Leads........esee0e- HP P/N 16361-61605 
s Note 


HP 16361A and HP 16362A DUT Boxes are 
equipped with D standards (D = 1.8) calibrat- 
ed at 1kHz and 10kHz frequencies, respective- 
ly. For the test at 120Hz frequency or if DUT 
box is not available, it is recommended that 
the following DUT’s be used as D standards: 


en ft 
Co fran [om 
: 


* After calibrating capacitance C to within 0.1% and resistance 
@ R_ to within 0.02%, the dissipation factor tolerance is 0.002 


for each DUT. 
PROCEDURE: 


1. Connect DUT to 4262A. 
Note 


To facilitate connecting recommended DUT’s, 
attach HP 16061A Test Fixture to 4262A 
UNKNOWN terminals [see Figure 4-4 (a)]. 
When HP 16361A/16362A DUT Box is used 
for this test, connect Test Leads (HP P/N 
16361-61605) between 42624 UNKNOWN 
terminals and DUT Box as shown in Figure 
4-4 (b). 


2. Set 4262A controls as follows: 


DC BIAS so 2.04 fe See ee eRe eee wee sek OFF 
: CIRCUIT MODE wis 505 e aise ae as oes PRL 
BUNCTIONG 6 Giese eek waa dee awees C 
LOSS: Sincxled aia eee ree ph S oER ees D 
LOR RANGE: go weed ceo ta totais enews AUTO 
D/Q RANGES ois vec Hel say wee wes AUTO 
TRIGGER A ..c4a ne hs eer See 8 eaaient INT 
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3. Check D accuracies according to following table: 


eis I coegameeeee 
ce reenter eg 
Sa 
Se RC a 
te ene 
ee ee Cee ee 
(ieee | sence Rae fe 
i lent | ramen ee 
[toma —[ cate Vane Femi} 


Note 


X in above table is produced by test frequency 
error and may be determined from the follow- 
ing equations: 


D Reading 


‘120Hz 


-+ where fn is nominal measurement frequency 
and fx is measurement frequency from 
paragraph 4-9. 


Note 


Error caused by stability of standard com- 
ponent is not taken into account for test 
limits in table above. 


4. Set 4262A TEST SIGNAL frequency to 1kHz and connect appropriate DUT to 
4262A (Set 16861A LCR RANGE to D = 1.8). Note dissipation readout on 
D/Q display. 


5. Push 4262A LOSS Q button. 
6. Confirm that displayed Q factor is correct reciprocal number of dissipation. 
Note 


The 4262A rounds fractions of 5 or greater 
below the LSD to the next higher digit and 
drops any fractions of 4 or less. For example, 
if the actual dissipation is .0135, the display 
will read .014. If the actual dissipation is 
.0134, the display will read .013. If the test 
fails, refer to Section VIII Service. 
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4-13. INDUCTANCE ACCURACY TEST. 


DESCRIPTION: 


This test verifies that inductance measurement accuracy satisfies the specifica- 
tions listed below. L accuracy is proved to meet the specification when the results 
obtained in the accuracy checks of paragraphs 4-9 through 4-12 satisfy the speci- 
fications. This test is performed to confirm the L accuracy specification. 


Note 
Inductance accuracy has only to be proved 
for one inductor of about full scale value on 
any one range to verify specifications for all 
three test frequencies (120Hz, 1kHz and 
10kHz). 


SPECIFICATIONS: 


INDUCTANCE ACCURACY SPECIFICATIONS 


a 120Hz! 1000uH | 10.00mH] 100.0mH | 1000mH |10.00H 
ange 1kHz} 100.0uH | 10002H |10.00mH | 100.0mH | 1000mH | 10.00H 
10kHz| 10.00uH | 100.0uH |1000uH |10.00mH |100.0mH]} 1000mH | 10.00H 


(At 120, 1k 
L Accuracy con 
1 | “00 
| 
*] +(% of reading + counts). 


Accuracy applied over temperature range of 23°C +5°C (at 0°C to 55°C, error doubles). 
This accuracy only applies for D values to 1.999. 


0.2% + 2 counts (At 120Hz, 1kHz) 
0.3% + 2 0.2% + 2 counts (At 10kHz) 


DUT BOX 


Figure 4-5 Inductance Accuracy Test Setup. 
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EQUIPMENT: 
DUT BOR. see dae oS eK HP 16361A/16362A 
Test Leads............... HP P/N 16361-61605 
Note 
User built test fixture/leads or DUT box must 
take residual impedance into consideration. 
PROCEDURE: 


1. Connect Test Leads (HP P/N 16361-61605) between 4262A UNKNOWN termi- 
nals and HP 16361A DUT Box (see Figure 4-5). When TEST SIGNAL frequency 
is 10kHz, use HP 163862A in place of HP 16361A. 


2. Set 4262A controls as follows: 


TO BUNS oss cross bese b5s 5 SiGe hg whe Bhle bes ae ee OFF 
UNG TOWN site oh ai mca dea ene ae Std eg L 
MOSS nee Sets hee ee eye eaten RON eee eH D 
LCE. RANGE sco -si:de awe PRek wate Rees AUTO 
DIQ RANGE: oc. c5.0o-5 anda gow aba does AUTO 
TRIGGER ay cov etic e te oie he MG et INT 


3. Set HP 16361A/16362A LCR RANGE to 100mH. 
4. Confirm that L accuracy is within the test limits shown in table below: 
Note 


Test limits below are given for 100mH in- 
ductance measurement. If another inductance 
value is measured, refer to SPECIFICATIONS 
above. 


CIRCUIT TEST Limits 
| PRL Calibrated Value + 3 counts 
| SER Calibrated Value + 4 counts 


TEST SIG 
Freq. 


L Readout 


[eet | callratedVatue «8 counts | 
[sen | _Catrated Values counts | 
[ret [Calibrated Vale #6 counts] 
[sen | __Calnied Valves 4comts | 


Note 


Error caused by stability of standard component is not 
taken into account for test limits in table above. If this 
test fails, refer to Section VIII,Service. 
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PERFORMANCE TESTS 
e 4-14. INTERNAL DC BIAS SOURCE TEST. 
DESCRIPTION: 


This test verifies that the internal dc bias source will apply the specified bias values 
to the device under test. 


SPECIFICATIONS: 
DC bias, Internal Source: 1.5V 45%, 2.2V +5%, 6V +5% 


Figure 4-6. Internal DC Bias Source Test Setup. 


EQUIPMENT: 
DC Voltmeter ............. HP 5300A/w5306A 
PROCEDURE: 
1. Connect DC Voltmeter to 4262A UNKNOWN terminals as shown in Figure 4-6. 
© 2. Set 4262A controls as follows: 
FUNCTION ce coset ietes knead ee RRs aeees C 
CIRCUIT MODE «6.5 esca ge ane eee 36S PRL 
Other Controls: s4.6.64 6800860 os sadn any position 
Note 


Do not connect anything to UNKNOWN ter- 
minals. 


3. Test limits are shown below. Read dc voltmeter output with DC BIAS switch set 
as follows: 


DC BIAS See 
Switch Setting Test Limits Voltmeter Readout 


Note 


Reading error caused by measurement error 
of test equipment is not taken into account 
for test limits in table above. 


4. If tests fail, proceed to Troubleshooting in Section VIII. 
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4-15. OFFSET ADJUSTMENT TEST. 
DESCRIPTION: 


This test checks that both C and L ZERO ADJ controls can be set (over their 
specified ranges) to respectively offset the stray capacitance and residual inductance 


of test jig. 
SPECIFICATIONS: 
Offset Adjustment: C:up to 10pF 
L:up to 1njH 

EQUIPMENT: 

DOT BOK os via ohcet-eta-e hc HP 16362A (19pF) 

Test Leads............... HP P/N 16361-61605 

DUT Box 
Figure 4-7. Offset Adjustment Test Setup. 

PROCEDURE: 


(1) C ZERO ADJ test. 


1. Connect shorting bars at 4262A UNKNOWN terminals for doing a two terminal 
measurement. Connect no DUT to unknown terminals (open). 


2. Set 4262A controls as follows: 


DO BIAS. so ticle) teow kn eter kaa ee as OFF 
CIRCUIT MODE «6.20568 048 26 ¢ cee h ane AUTO 
WUNC TIONS aC ane ae ara ei Ae Se er alg C 
TAQ a ftsiek seamen teste eee Bie, Bhai eh eae one doa D 
TEST SIGNAL voce sca ok on 2a ai debe 10kHz 
LCR RANG pice wcuowenirs 3 25a wed MANUAL 

(Set to 10pF range) 
DQ RANGE. i15:04s ee Sacseee heh ee an AUTO 


TRIGGER sis ances Henan te keke d os INT 


4-20 


ie 


Model 4262A 


o Oo N DH 


10 


Section IV 
PERFORMANCE TESTS 


. Rotate C ZERO ADJ control fully ew. 


. Verify that capacitance readout on 4262A LCR display is within 0.00 to 


0.30 counts. 


. Disconnect shorting bars from 4262A UNKNOWN terminals and connect Test 


Leads (HP P/N 16361-61605) between 4262A UNKNOWN terminals and 16362A 
DUT Box as shown in Figure 4-7. 


Note 


If 16362A is not available, connect an 18pF 
capacitor (HP P/N 0160-2263) directly to 
UNKNOWN terminals (without disconnecting 
shorting bars). 


. Set 16362A LCR RANGE to 19pF. 
. Note capacitance readout on 4262A LCR display. 
. Rotate C ZERO ADJ control fully cew. 


. Verify that capacitance readout on 4262A LCR display reduces count more than 


10.30 counts as compared to count obtained in step 7. 


. Remove Test Leads (or DUT) from UNKNOWN terminals. 


(2) L ZERO ADJ test 


ri. 
12. 


13. 


14. 


15. 


16. 
We 
18. 


Set 4262A FUNCTION to L. 


Connect shorting bars on 4262A UNKNOWN terminals for doing a two terminal 
measurement. Connect a shorting lead to UNKNOWN terminals so that H and L 
terminals are short circuited. 


Rotate L ZERO ADJ control fully cw. 


Verify that inductance readout on 4262A LCR display is within 0.00 and 
0.02 counts. 


Disconnect shorting lead from 4262A UNKNOWN terminals and connect 


a 5.6uH inductor (HP P/N 9100-1618) directly to UNKNOWN terminals 
as a DUT (without disconnecting shorting bars). 


Note inductance readout on 4262A LCR display. 
Rotate L ZERO ADJ control fully ccw. 


Verify that inductance readout on 4262A LCR display reduces count more than 
1.02 counts as compared to count obtained in step 16. 
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4-16. COMPARATOR TEST (OPTION 004 ONLY). 


DESCRIPTION: 


This test verifies that the built-in 5 digit digital comparator makes the correct com- 
parison between the digits set into the thumbwheel switch and the displayed counts. 
Comparison output data at COMPARATOR OUTPUT connector (rear panel) is also 
checked by this test. 


Pruner rast 
tated ne 


aad 


16061A 
DUT 80x 
Figure 4-8. Comparator Test Setup. 
EQUIPMENT: 
IDET BOX: Sens o oa eae HP 16861A (100pF) 
Test Leads............... HP P/N 16361-61605 
PROCEDURE: 


1. Connect Test Leads (HP P/N 16361-61605) between 4262A UNKNOWN termi- 
nals and 16361A DUT Box as shown in Figure 4-8. If DUT Box is not available, 
attach 16061A Test Fixture to 4262A UNKNOWN terminals and use a 100pF 
capacitor as a DUT. 


2. Set 4262A controls as follows: 


DG BUA ssn, ors, have Ra ate aad Genin. bw g eee OFF 
CIRCUIT MODE og sais eed ods e eed eee AUTO 
BUNCTION 3 stats eres data gad aida Gn ea Res C 
TEST SIGNAL s 3: 5G agen d ES Cae aee ee 1kHz 
LCR RANGE: 22 eo 9or¢as cebene phones AUTO 
TERIGGER os: ace: tisha eS 8 FO beh we awe INT 


3. Set 16361A LCR RANGE to 100pF. 


4,Push COMPARATOR ENABLE button (simultaneously, the LCR RANGE and 
DQ RANGE will be automatically changed to MANUAL). 


5. Set LCR HIGH LIMIT switch to “1000” and LOW LIMIT switch to “0950”. 


6. Verify HIGH and LOW LIMIT settings by pushing and holding upper LIMIT 
CHECK pushbutton. 


7, Adjust ZERO ADJ C control for a display reading of “949” (or less) counts. 
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8. LOW lamp should be lit. Verify circuit configuration on COMPARATOR OUT- 


PUT connector (J6) according to Figure 4-9. 


9, Adjust ZERO ADJ C control ew for a display reading of “950” (up to **999’’). 
10. IN lamp should be lit. Verify relay contact and TTL output as in step 8. 
11. ADJUST ZERO ADJ C control cw fora display reading of “1000” or more. 
12. HIGH lamp should be lit. Verify relay contact and TTL output as in step 8. 
13. Set 16361A LCR RANGE to D = 1.8 and 4262A LCR RANGE manually to 1uF. 


Note 


If HP 16361A is not available, use a D factor 
sample as shown below. 


tna C: 100nF (HP P/N 0160-4113) 
R | R: 8872 (HP P/N 0698-4464) 


14. Push D/Q RANGE AUTO button. 


Note 


The 4262A D/Q RANGE is automatically set 
to an appropriate range and successively reset 
to MANUAL. 


15. Set appropriate numbers into D/Q LIMIT switches. Change the set numbers and | 


check comparison outputs with Figure 4-9. 
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4-17. HP-IB INTERFACE TEST (OPTION 101 ONLY). 
DESCRIPTION: 


This test verifies that the HP-IB circuitry has the capability to correctly communi- 
cate between external HP-IB devices and the 4262A through the interface bus cable. 


HP 98034A 
HP 9825A 


War tomat 


manoun 


ZERO A04 


660 GO a 


Pcoeet ct oat 


eh he ee nO ee ee eee 
Pes aras ot ad tee Cee 


wre pepe re pe re pe re ree mare be re re ne) 


Figure 4-10. HP-IB Interface Test Setup. 


EQUIPMENT: 
Calculator ...... 00.0 eceeeeeeeeeceeeeees HP 9825A 
OMe ee trea eas HP 98210A, 
© 98213A or 98214A 
Interface Card with cable ................ HP 98034A 

PROCEDURE: 


1. Connect 98034A Interface Card with cable between 9825A I/O slot and 4262A rear 
panel HP-IB connector. Install required ROM blocks in 9825A ROM slots. 


2. Set 98034A Select Code Switch dial to select code 7 (using a screwdriver). 


3. Set 4262A rear panel ADDRESS switch to address number 17 in binary code (refer to 
Paragraph 3-68). 


4, Load test program (shown on Pages 4-26 through 4-35) in calculator. 


5. Execute the program. Check that 4262A display, calculator display, and printed data are 
consistent with the results described for each program. 


6. Perform steps 4 and 5 with respect to individual test programs and verify that 4262A 
: and calculator correctly communicate through the HP-IB interface. 


Note 
Connect appropriate sample(s) to 4262A 


UNKNOWN terminals as necessary (and ob- 
serve whether printout is correct). 
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TEST PROGRAM 1 
[PURPOSE] 


This test verifies that system controller remotely sets 4262A TEST SIGNAL and 
TRIGGER and successively accesses the measured data for printing. 


[PROGRAMMING] 

0: prt "MEASURED DATA 0) Commands calculator to print MEASURED 
RECEIVED";spc 3 DATA RECEIVED and successively to space 

1: dev "4262A",717 exe | 

2: rem 7 1 fi 717 (= dd 

3: cli 7 ) Defines 717 (= Interface Select Code 7, address 

; i 17) as address code for 4262A in the program- 

4: clr "4262A ming. 

5: wrt "4262A" ,"H3T3"swait 1000 

6: trg “4262A" 2) Sets REN (Remote Enable) line of the Bus line 

73: red "4262A",A,B to “‘1’’. Enables remote control. 

82. £1Le 3 

9: prt "LCR DATA=",A, 3) Sets IFC (Interface Clear) line of Bus line to 
"DO DATA=",B “1”. Sets interface select code 7 to its initial 

10: spe 3 conditions. 

rg 4) Sets 4262A to its initial conditions. (Device 

Clear: ref to Para 3-72). 

_ 5) Addresses calculator to talk and 4262A to listen. 
Program code string sets device: TEST SIGNAL 
10kHz, and TRIGGER to HOLD/MANUAL 
(ref to Para 3-69). 

6) Triggers 4262A (ref to Para 3-73). 

7) Addresses calculator to listen and 4262A to talk. 
Takes incoming data and stores LCR measure- 
ment data in register A and DQ data in register B 
(ref to Para 3-67). 

8) Designates printer print format and floating 
decimal point (3 digits below decimal point). 

9) Prints LCR and DQ data. 

10) Commands printer to line space three vertical 
lines to put entire recording into proper cutting 
position. 

[RESULTS] 


The 4262A REMOTE lamp lights. LISTEN and TALK lamps alternately light once. 
Calculator prints measured LCR and DQ values. 
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TEST PROGRAM 2 
[PURPOSE] 


This test verifies that system controller sets 4262A TEST SIGNAL and TRIGGER 
and prints the measured data along with the 4262A functional status codes. 


[PROGRAMMING] 


rem 7 

cli 7 

clr F1L7 

wrt 717,"H3P1T3"s;wait 1000 
trg 717 

fmt 4b,f£,2b,f 

red 717,A,8,C,D,E,F,G,H 
£xd O;prt "S=",A,"r="_B, 
Wout =C ‘ wpsH : D 

9: flt 3:;prt "N=",E 

10: fxd Osprt "S=",F,"F=",G 
ll: f1lt 3:prt "N=" ,H 

12: spc 3 

13: end 

*15961 


Gyo eWDNY FP © 


[RESULTS] 


prt "MEASURED DATA R&CEIVED ";spc 3 


3) Sets device address code 717 (4262A) for initial 
conditions. 


4) Addresses calculator to talk and device of ad- 
dress code 717 (4262A) to listen. Program code 
string sets device TEST SIGNAL to 10kHz, 
LOW LEVEL, and TRIGGER to HOLD/MAN- 
UAL (ref to Table 3-60). 


6 


— 


Designates format for data in program step 7. 


7) Addresses calculator to listen and 4262A to talk. 
Takes incoming data A, B, C, D, F and G in 
binary code and translates them into decimal 
code. Takes data E and H in free field format. 
Stores data items in the registers specified in the 
variable lists. 


8-11) Prints data in fixed or floating decimal point 


format. Data items are: 


A: Status, B: Function, 
C: Circuit Mode, D: Frequency, 
E: LCR Data, F: DQ Status, 
G: DQ Function, H: DQ Data. 


Refer to Paragraph 3-67 and Table 3-60. 


The 4262A REMOTE lamp lights. LISTEN and TALK lamps alternately light once. 
Calculator prints 4262A functional codes along with the measured LCR and DQ 


data. 
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TEST PROGRAM 3 


[PURPOSE] 


This test verifies that 4262A notifies system controller of the Request Status (RQS) 
and that demands of the Service Request (SRQ) are processed according to pro- 


grammed service routing. 


[PROGRAMMING] 

Os: prt “MEASURED DATA RECEIVED 

l: oni 7,"SRQ" 

2: rem 7 1) 

Je Cla. 7 

4: clr 717 

5:3: wrt 717,"H3D1T3"; wait 1000 

6: trg 717 

7: "“LOOP"seir 7,128 

8: if bit(0,B)=l;gto "READ" 

9: gto "LOOP" 

10: "SRO":rds(717)+8 5) 

li: if bit(6,8)=l;jmp 2 

12: prt “OTHER DEVICE SRQ";spc 3 

13: "IRET":eir 7,128 

14: iret 

15: "READ" :red 717,A,B 

lo: tlt 3sprt: “LCR DATAS”,A., 

"DQ DATA=",B 0 

17: spe 3 

18: end 

*22913 8) 
10) 
11) 


~DATA READY RQS MODE";spc 3 


Designates label (SRQ) for service routing to be 
performed when an interrupt is set by a device 
on select code 7 Bus Line. 


Addresses calculator to talk and 4262A to listen. 
Program code string set device: TEST SIGNAL 
10kHz, Data Ready RQS Mode to ON (ref to 
Para 3-70), and TRIGGER to HOLD/MANUAL. 


Labels LOOP. Enables Service Request to be 
sent from device on select code 7 Bus Line. 
Checks status of SRQ line on the Bus Line. 


If the last bit of Status Byte (corresponding to 
Data Ready — ref to Para 3-70) is 1, goes to pro- 
gram step 15 labeled READ. 


Note 


When status of the SRQ line becomes 
1, the programming sequence phase 
changes from cycling through steps 7, 
8, and 9 and successively goes to step 
10. Steps 10 through 14 comprise the 
service routing to process interrupt 
(Service Request) phase. See Figure 
4-11 for programming flow diagram. 


Labels SRQ. Takes Status Byte responding to 
serial poll of calculator and stores data in regis- 
ter B. 


Verifies that SRQ YES/NO line of Status Byte is 
actually 1 (ref to Para 3-70). 
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Section IV 
Figure 4-11 


13) Again enables acceptance of SRQ from device 
because SRQ is disabled when Status Byte signal 
transfer is completed (re to Para 3-70). 


14) After service subroutine is completed, return to 
the step that follows step 7, 8, or 9 as appro- 
priate to main programming sequence. 


Serial Poll 
Stores *STB 
in register B 


Step 10 
*STB = Status Byte 


Step 15 
READ DATA 


Step 11 
Checks SRQ 
YES/NO line 
of *STB 


Setp 13 
Interrupt Enable 


Step 14 


Figure 4-11 SRQ Service Routing. 


[RESULTS] 


Calculator prints LCR and DQ values of the sample measured by 4262A (test fre- 
quency 10kHz). Verifies that 4262A SRQ lamp lights momentarily. Press calculator 
RUN button again to repeat checks. If calculator prints OTHER DEVICE SRQ, 


interface is faulty. 
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TEST PROGRAM 4 


[PURPOSE] 


This test confirms that 4262A FUNCTION, LOSS, and TEST SIGNAL functions are 
fully controlled by system controller. 


[PROGRAMMING] 
Annotation is omitted. 
O: prt "ENTER REMOTE PROGRAI CODE ";snc 3 
de tint 5 A eG 
2: rem 7 
Ec eee oie a 
a Clr: Fly 
Se ent -" BUNCTION? (1.23) "5A 
6: ent "LOsS?(1,2)",B3 
73: ent "PREGUENCY ?2?( 1,243)" 4C 
Os wrt 717.1,"F",4,"L",8,"8",C,"T3"swait 1000 


Oi ake fi) 

IDs red: 77 oye 

Jule: alive. se ort "LCR DATA=",0,"50 OCATA=" 7k 
I2s soe. 3 

13: end 

* 31495 


[RESULT] 


The 4262A REMOTE lamp lights. LISTEN and TALK lamps alternately light once. 
Calculator prints LCR and DQ values. Confirms that 4262A functions were correctly 


set (check the printed data). 
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TEST PROGRAM 5 
[PURPOSE] 

This test verifies that 4262A self test function can be remotely controlled. 
[PROGRAMMING ] 


prt "REMOTE SELF TEST";spc 3 

‘oni 7,"SRQ" 

rem 7 

cli 7 

clr 717 

wre 775 "Si" 

"LOOP"seir 7,128 5) Addresses calculator to talk and 4262A to listen. 
if bit(2,A)=l;dsp "PASS" Sets device to SELF TEST mode. 

if bit(3,A)=l;dsp "FAIL 1" 7, 8, 9, 10) 


1 £ 1 =). tr " 
eA ENO) Oar. cebu Checks status of the third through sixth bit of 


10: if bit(5,A)=l;dsp "FAIL 3" : : 3 
ll: gto "LOOP" Status Byte signal and displays its contents (ref 


ee oe 


SONA O &WNF © 
es e ee 


12: "SRO":beep;rds(717)+A borane oul: 

132. LE Dit (6,A)=legto "“TRET" 

14: prt "OTHER DEVICE 12) Labels SRQ. Takes Status Byte responding to 
SRO";spc 3 serial poll of calculator and stores data in regis- 

ESe “Ther sere. tf, 128 ter A. Simultaneously beeps in announcement. 

lo: iret 

Lis end 

*14053 

[RESULT] 


The 4262A performs self test. Letters “PASS” flash on both 4262A and calculator displays. 
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TEST PROGRAM 6 
[PURPOSE] 


This test verifies that system controller takes the incoming data in character (ASCII) 
code and prints the data in accord with the format shown in Paragraph 3-67. 


[PROGRAMMING] 
O: prt "RECEIVING MEASURED DATA when using STRING-ADV. ROM" spc 3 
l: dim AS[25} 
2: rem 7 
3: cli 7 1) Establish dimension of 25 character memory 
4: clr 717 capacity for using string variables. 
5: wrt 717,"H3T3";wait 1000 
Os Chg) 717 
7: red 717,A$ 
8: ort AS 
9: spc 3 
10: end 7) Takes incoming data (measured data) in charac- 
allow 2 ter (ASCII) code. 
8) Prints data in character code. 
[RESULT] 


The measured data and 4262A functional status code are printed in accord with the 


format shown in Paragraph 3-67. 
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® TEST PROGRAM 7 
[PURPOSE] 


This test verifies that 4262A FUNCTION, FREQUENCY and TRIGGER can be 
m controlled in character (ASCII) code and that the measured data is printed in accord 
with the format shown in Paragraph 3-67. 


[PROGRAMMING] Annotation is omitted. 


ort “ENTER REMOTE PROGRAM CODE when using STRING-ADV ROM";spc 3 
dim A$[20],8$[25] 

rem 7 

cli 7 

ent "PROGRAM CODE ? (as F2H3T3)",AS$ 
: wrt 717,A5 ;wait 1000 

trg 717 

red 717,2$ 

prt 35 

: Spc: 3 

10: end 

* 3337 


[RESULTS] 


WonnrF WHF & 
ee ef 8 ef 8 


The 4262A REMOTE lamp lights. LISTEN and TALK lamps alternately light once. 
Calculator prints LCR and DQ values. Confirms that 4262A functions were correctly 
set (check the printed data). 
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TEST PROGRAM 8 


([PURPOSE] 


controller. 
Note 
To perform this test, set ADDRESS switch 
(ref to Para 3-68) according to calculator dis- 
play and, after setting the switch, press cal- 
culator CONT button. 
[PROGRAMMING] 


fos 


dsp 


Model 4262A 


This program checks function of 4262A ADDRESS switch (rear panel) and verifies 
that the address code set into the switch provides access to the 4262A by the system 


prt "REM ADDRESS TEST";spe 3 


ren 7 

Clic Worry 

dsp "Set up A5-Al1=dG00U00";beep;stp 
7U07A;GSD "CHK" 


Annotation is omitted. 


"Set up SW *ADDRESSABLE ";beep;stpo 


"CHK":dsp "Check *LISTEN=1 *REMOTE=1";beep;wrt A;wait 2000 


~) aA 

6: dsp "Set up A5-AlL=JU00L";been; stp 
7: 7JOLSA;gsb "CHR" 

8: dsp "Set up A5-Al=00010";been;stp 
9: 7022A;gsSb "CHK" 

10: asp "Set un A5-A1=00100"; beep; stp 
ll: 704+A;gsb "CHK" 

12: aso “Set ud A5-A1=01000";been;sto 
13: 7087A;3so "CHK" 

14: dsp "Set up A5-Al=10000";beep; stp 
15: 7107A;gsb "CHK" 

16: Gsp "Set uv A5-A1=10001"; been; stp 
17: 717*A;gsb "CHK" 

18: prt “TEST EWD";soc 3 

19: end 

20: & 
21: dsp "Check *TALK=1 *REMOTE=1 
222 [CVE 7 

Zot. Fete 

SELS539 

[RESULT] 


"sbeep;red A;wait 2000 


Both 4262A LISTEN and REMOTE lamps illuminate for two seconds. Successively, 
both TALK and REMOTE lamps light for two seconds. Calculator prints TEST END, 


tw 


iw 
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TEST PROGRAM 9 


Checks that 4262A functions change at intervals of 1 second as follows: 


: 0: prt "REMOTE/LOCAL TEST";soc 3 
13 (CL3. 7 
2: rem 7 
3% Lilo 7 
; 4: beepsclr 717;wrt 717,"F1H1"; 1) FUNCTION: L, TEST SIGNAL: 120Hz. 
wait 1000 
5: beep;lcl 717;wait 1000 2) FUNCTION: C, CIRCUIT MODE: PRL, TEST 
6: beepswrt 717, "F2C2H2L272"; SIGNAL: 1kHz, LOSS: Q, TRIGGER: EXT. 
wait 1000_ 3) FUNCTION: R/ESR, CIRCUIT MODE: SER, 
7: beep;icl 7;wait 1000 TEST SIGNAL: 10kHz, TRIGGER: HOLD/ 
8: rem 7 MANUAL. 
9: beepswrt 717,"F3C3H3T3";. 
wait 1000 Calculator prints TEST END. 
10: clr 717 
Lie 61a 7 Note 
V2 2 Oa. 57 ; 
y WiC: Ap ls llo in step 3: Local Lockout; causes 4262A 
13% prt TEST EWD"; spc 3 LOCAL function to be invalid. 
14: end 
*15032 


TEST PROGRAM 10 
Checks that 4262A range indicator lamps light (in turn) each for 1 second. 


0: prt “REMOTE RANGING TEST";soc 3 
1: EME dig ds O 
2: rem 7 
3: cli 7 
42 Cle PLY 
5: 1A 
6: "“LOOP"swrt 717.1,"R",A 
7: beep;wait 1000 
8: if (A+1+A)#9;gto "LOOP" 
: clr 717 
3 10: prt "TEST END";spc 3 
ll: end | 
*6323 
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Model 4262A 

LCR METER 

Serial No... 


Tested by 
Data 


MEASUREMENT FREQUENCY 


TEST 
120Hz 
1kHz 
10kHz 


4-10 CAPACITANCE ACCURACY TEST 
120Hz PRL LOW LEVEL 
100pF 
1G00pF 
10nF 
100nF 
1000nF 
10uF 
120Hz PRL 1V 100pF 
1000pF 
10nF 
100nF 
1000nF 
10uF 
120Hz SER 1V 100nF 
1000nF 
1@. F 
100uF 
10mF 
1kHz PRL LOW LEVEL 
100pF 
1000pF 
10nF 
100nF 
1000nF 


*C., V. = Calibrated Value. 


HOO sG Ce aco Go eonS 


V 
V 
V 
V 
Vv 
V 
NV 
V 
Vy 
V 
V 
V 
V 
V 
V 
mae 


116.4 
970 
9700 


. V. * - 4 counts 


- 8 counts 
- 5 counts 
- 5 counts 
- 5 counts 
- 5 counts 


- 2 counts 
- 3 counts 
- 3 counts 
- 3 counts 
- 3 counts 


- 3 counts 


- 3 counts 
- 5 counts 
- 5 counts 
- 7 counts 
- 12 counts 


C. V. -8 counts 
C. V. -5 counts 
C. V. -5 counts 
C. V. -5 counts 
C. V. -5 counts 
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. + 4 counts 
. + 8 counts 


+ 5 counts 
+ 5 counts 
+ 5 counts 


+ 5 counts 


+ 2 counts 
+ 3 counts 
+ 3 counts 
+ 3 counts 
+ 3 counts 
+ 3 counts 


+ 3 counts 


+ 5 counts 


. + 5 counts 
. + 7 counts 


+ 12 counts 


.+ 8 counts 
. + 5 counts 
. + 5 counts 


. +5 counts 


.+ 5 counts. 


CAPACITANCE ACCURACY TEST 


4-10 


(Continued) 


1kHz PRL1V 100pF 
1000pF 
10nF 
100nF 


1000nF 


1kHz SER 1V 10nF 
100nF 

1000nF 

10uF 

1000uF 


10kHz PRL LOW LEVEL 
10pF 
100pF 
1000pF 
10nF 
100nF 


10kHz PRL 1V 10pF 
100pF 

1000pF 

10nF 


100nF . 


10kHz SER 1V 1000pF 
10nF 
100nF 
1000nF 


10uF 


*C. V. = Calibrated Value. 


qaqaagagq a992 9 9 


C.V 
C.V 
C.V 
C.V 
C.V 
C.V 
C.V 
C.V 
C.V 
C.V 
C.V 
C.V 
C.V 
C.V 
C.V 


.- 3 counts 
.- 3 counts 
.- 3 counts 
.- 3 counts 
.- 3 counts 


.- 3 counts 
.- 5 counts 
.- 5 counts 


.- 5 counts 


.- 52 counts 


.- 8 counts 
.- 5 counts 
.- 5 counts 
.- 5 counts 


.- 5 counts 


.- 3 counts 
.- 3 counts 
.- 3 counts 
.- 3 counts 
.- 8 counts 


.- 3 counts 
.- 5 counts 
.- 5 counts 


.- 5 counts 


.- 12 counts 
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C. 
C. 
C. 
C. 
C. 


V. 
V. 
V 
V 
V 
Vi 
V 
V 
NV, 
V. 
V. 
V. 
V. 
V. 
V. 


aaaana aaaaa 


<<<<< <<<<< 


. + 3 counts 
. + 3 counts 


+ 3 counts 
+ 3 counts 


+ 3 counts 


+ 3 counts 


+ 5 counts 


. + 5 counts 


. + 5 counts 


+ 52 counts 


+ 8 counts 
+ 5 counts 


. +5 counts 
. +5 counts 
. + 5 counts 


+ 3 counts 


. + 3 counts 


. + 3 counts 


+ 3 counts 
+ 3 counts 


+ 3 counts 


Test 
Minimum Actual Maximum 


RESISTANCE ACCURACY TEST = 


Paragraph 
Number 


C. V. + 5 counts 
C. V. + 5 counts 
C. V. + 5 counts 
C. V. + 5 counts 


C. V.* 5 counts 

10kQ | C. V. -5 counts 
100kQ | C. V.-5 counts 
10MQ | C. V. - 5 counts 


1kQ 


INDUCTANCE ACCURACY TEST 
(100mH) 


PRL 
SER 
PRL 
SER 
PRL 
SER 


. + 3 counts 
.+ 4 counts 
. + 5 counts 
. + 4 counts 
. + 5 counts 
. + 4 counts 


C. V. - 3 counts 
C. V. - 4 counts 
C. V. - 5 counts 
C. V. - 4 counts 
C. V. - 5 counts 
C. V. - 4 counts 


120Hz 


1kHz 


10kHz 


INTERNAL DC BIAS SOURCE 
TEST 


1.5V 
2.2V 
6 V 


*C. V. = Calibrated Value. 
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Section V 
Paragraphs 5-1 to 5-15 


SECTION V 
ADJUSTMENT 
5-1. INTRODUCTION. WARNING 
5-2. This section provides the information needed ADJUSTMENTS DESCRIBED 


to adjust the 4262A to its specifications (listed in 
Table 1-1). Prime purpose of adjustment is to 
return the instrument to its peak operating capa- 
bilities after repairs have been made. The instru- 
ment should be tested and adjusted when a part or 
component has been replaced. Adjustments some- 
times restore an instrument to its normal operating 
conditions without the necessity of repairs. Adjust- 
ment procedures can also be performed periodical- 
ly to maintain top operating performance. Re- 
commended adjustment schedule for the 4262A is 
every 12 months. All adjustable components refer- 
red to in individual tests are summarized in Table 
5-1 and adjustments locations are identified pic- 
torially on the foldout sheets in Section VIII. If 
proper performance cannot be achieved after ad- 
justment procedures have been performed, refer to 
troubleshooting procedures beginning with para- 
graph 8-42. 


Note 


Before performing any adjustments, 
warm up instrument for more than 
60 minutes to stabilize operating 
conditions. 


5-3. SAFETY REQUIREMENTS. 


5-4. Although the instrument has been designed in 
accordance with international safety standards, this 
manual contains information, cautions, and warmn- 
ings which must be followed to ensure safe opera- 
tion and to keep the instrument in safe condition 
(see Sections II and III). Adjustments described in 
this section should be performed only by qualified 
service personnel. 


WARNING 


ANY INTERRUPTION OF THE 
PROTECTIVE (GROUNDED) 
CONDUCTOR (INSIDE OR OUT- 
SIDE THE INSTRUMENT) OR 
DISCONNECTION OF THE PRO- 
TECTIVE EARTH TERMINAL IS 
LIKELY TO MAKE THE INSTRU- 
MENT DANGEROUS. _ INTEN- 
TIONAL INTERRUPTION IS 
PROHIBITED. 


5-5. The opening of covers for removal of parts, 
except those to which access can be gained by 
hand, is likely to expose live parts. Accessible 
terminals may also be live. 


5-6. Capacitors inside instrument may still be 
charged even if instrument has been disconnected 
from its source of supply. 


HEREIN ARE PERFORMED WITH 
POWER SUPPLIED TO THE IN- 
STRUMENT AFTER PROTEC- 
TIVE COVERS HAVE BEEN RE- 
MOVED. ENERGY EXISTING AT 
MANY POINTS MAY, IF CON- 
TACTED, RESULT IN _ PER- 
SONAL INJURY. 


5-7. EQUIPMENT REQUIRED. 


5-8. The equipment needed to adjust the Model 
4262A is listed in Table 1-4 (Page 1-6). This 
equipment should always be calibrated to satisfy its 
own specifications and those of the required 
characteristics. If the recommended model is not 
available, any instrument that has specifications 
equal to or better than required specifications may 
be substituted. 


5-9. FACTORY SELECTED COMPONENTS. 


5-10. Factory selected components can _ be 
recognized by an asterisk near the reference 
designator on the schematic diagrams in Section 
VIII (a nominal value is shown). Section VI, 
Replaceable Parts, lists the part number of the 
nominal value component. If the nominal value of 
the selected component is changed, the Manual 
Changes supplement, supplied with this manual, 
will list the change to update the manual. Table 
5-2 lists all factory selected components with their 
nominal value ranges and their influence on instru- 
ment performance. 


5-11. Adjustable components, with reference 
designators, are listed in Table 5-1. The table gives 
the name of the control to be adjusted and the 
purpose of its adjustment. 


5-12. ADJUSTMENT RELATIONSHIPS. 


5-13. The adjustment procedures, beginning with 
paragraph 5-20, should be performed in step 
sequence as they are interactive. Neglecting or 
changing procedures may make it impossible to 
gain best 4262A performance. Table 5-4 shows 
alignment procedures required when repairing the 
instrument (replacement of a component or 
board). The adjustments in Table 5-4 assume that 
no other adjustments were attempted prior to 
board or component replacement. 


5-14. ADJUSTMENT LOCATIONS. 


5-15. For reference, overall adjustment location 
illustrations are given in Figure 8-22. The locations 
of individual board assemblies are denoted in board 
assembly component location illustrations included 
on each foldout service sheet. 
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Section V 
Table 5-1 


Reference 
Designator 


AQR6 
(Para. 5-20) 


Al12R1 


(Para. 5-22) 


5-2 


A1203 
(Para. 5-25) 


A12C11 
(Para. 5-26) 


A13C1 
(Para. 5-25) 


A13R1 
(Para 5-23) 


A13R2 
(Para. 5-23) 


A13R66 


(Para. 5-23) 


A138R67 
(Para. 5-24) 


A14R1 
(Para. 5-24) 


Al14R15 
(Para. 5-24) 


A238R12 
(Para 5-21) 


Model 4262A 


Table 5-1. Adjustable Components. 


To set output of +12V dc power supply. 
A12 board assembly. Maximizes measurement accuracies of 
10kHz measurement. 

———l To properly set C ZERO ADJ control range. 


To eliminate any dc offset voltage in A12 Range Resistor 
Amplifier in order to maximize measurement accuracy on 
each range. 


To eliminate measurement error due to stray capacitances on 


To eliminate measurement error due to phase error in A12 
Range Resistor Amplifier output. Maximizes measurement 
accuracies of 10kHz measurement. 


OFS-1 
To eliminate any dc offset voltage in A13 Process Amplifier 
OFS-2 : “ae : 
in order to maximize measurement accuracies on each range. 
OFS-3 & 


OFS.4 To adjust reference phase of phase detector to minimize 
° measurement errors. 
ZOF To adjust timing of integrator output zero detection in order 
to accurately set full scale display count. 
APAO To adjust auto phase adjustment circuit output level. Minimizes 
measurement errors due to phase detector error. 
VR1 To properly set operating power voltage to nanoprocessor 
integrated circuit. 


Model 4262A Section V 
Table 5-2 


Table 5-2. Factory Selected Components. 


Ee Nominal Value Range Effect on Performance 


: 0757-0440, R:FXD 7.5kQ Changes test signal level. If signal level 
A11R16 : 0698-3259, R:FXD 7.87kQ is too high, use less resistance; if too 
F : 0757-0441, R:FXD 8.25kQ low, use more resistance. 


: Minimizes dissipation measurement 
A12C1 Bee OieC. oe eta error on *100nF (100zF) and *10¢H 
: (Para. 5-23.) : : sey Pp (10mH) ranges at 10kHz measurement. 


: 0160-0161, C:FXD 10000pF Refer to Paragraph 5-23 (2). 


Minimizes dissipation measurement 
A12C2 : 0140-0190, C:FXD 39pF error on LOOpF (100nF) and *10mH 
(Para. 5-23) : 0160-2201, C:FXD 5ipF (10H) ranges at 10kHz measurement. 
Refer to Paragraph 5-23 (4). 


Changes adjustment range for dissi- 
pation measurement error on *10pF 
(10nF) and 100mH ranges at 10kHz 
measurement. Refer to Paragraph 5-23 


(3). 


HP P/N: 0160-2199, C:FXD 30pF Rejects parasitic oscillation of 
Al2C14 > HP P/N: 0160-2307, C:FXD ATpF Al12U2 OP AMP in measuring 
@ 10m2 resistor at 10kHz. 


Changes adjustment range for dissi- 
A138Cl1 >» HP P/N: 0121-0059, C:VAR 2 - 8pF pation measurement error on all ranges 
(Para. 5-23) HP P/N: 0121-0036, C:VAR 5.5 - 18pF at 10kHz measurement. Refer to para- 
graph 5-23 (1). 


A13C5 > HP P/N: 0160-2251 5. 6pF Changes the phase delay of 
HP P/N: 0160-2253 6.8pF A13U3B OP AMP. 
A13C23 7 Changes the feedback signal 
jase HP P/N: 0160-0134 220pF amount of Al3U5B OP AMP. 


> HP P/N: 0160-2307, C:FXD 47pF 8 fact 
; 3 Eliminates switching transient noise 
A14C5 HP P/N: 0140-0205, C:FXD 62pF from Al4 phase detector output 
HP P/N: 0160-2202, C:FXD 75pF Nominal , : 1 - 
; HP P/N: 0160-2203, C:FXD 91pF ne eS ena e. eer 


Note: Component marked ( » ) in table is usually used. 


A12C3 > HP P/N: 0121-0059, C:VAR 2 - 8pF 
(Para. 5-23) HP P/N: 0121-0036, C:VAR 5.5 - 18pF 


* Ranges in PRL mode for capacitance and in SER mode for inductance. 
Values in( _+) are ranges in SER mode for capacitance and in PRL mode 
for inductance. 
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Section V Model 4262A 


Paragraphs 5-16 and 5-17 


5-16. DUT ADJUSTMENT 
RECOMMENDATIONS. 


5-17. If HP 16361A/16362A DUT Boxes or sub- 
stitute devices are not available, user built DUT’s 
with required characteristics may be used to adjust 
or to calibrate the 4262A. When it is desired to 
adjust the 4262A to perform to its specifications, 
the recommended DUT may be selected from 
Table 5-3. To establish accuracies appropriate for 
comparing the 4262A performance to its specifi- 
cations, calibrate the DUT’s to the accuracies given 
in the table. Refer to “CALIBRATION OF DUT’s”’ 
(Page 4-4) for proper DUT calibration methods. 


Table 5-3. DUT’s Recommended for making Adjustments. 


Calibration Required 
5-24 . : ' D< 0.001 
C 


| 
qT 


if 
T 


C: 10nF 0160-0408 *D:0.1% 
“ R: 10k 0698-6360 (at 1kHz) 
R: 100k 0698-4158 (at 10kHz) 


i 


C: 100pF 0160-0336 *D: 0.1% 


- a 
C: 1000pF 0160-3766 *D: 0.1% 
R: 10kQ 0698-6360 (at 10kHz) 
‘| C: 10nF 0160-0408 *D: 0.1% 
R: 3kQ 0698-6348 (at 10kHz) 
P| 


fr | 


i 


C: 100nF 0160-4113 *D: 0.1% 
R: 100Q 0698-6323 (at 10kHz) 
C: 100nF 0160-4113 *D: 0.1% 
R: 3002 0698-6346 (at 10kHz) 
C: 18pF 0160-2263 *D: 0.1% 
R: 8.66k2 0698-3498 (at 10kHz) 


* For easier calibration of dissipation to the required accuracy, use accurately 
calibrated resistors rather than capacitors (use a high accuracy DMM to 
measure resistors). 
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Model 4262A Section V 
Paragraphs 5-18 and 5-19 


5-18. INITIAL OPERATING PROCEDURE. Table 5-4. Adjustment Requirements. 


5-19. Preparatory to adjusting the 4262A, do Assembly Repaired : ; = 
the following to locate and to gain access to the or Replaced Required sc yasumen 
adjustment controls. This procedure facilitates a 


comprehensive adjustment of instrument. Al (04262-66501) 
A2 (04262-66502) 
‘ [FUNDAMENTAL OPERATING CHECKS] A8 (04262-66503) None 
A4 (04262-66504) 
Confirm that instrument power line module is A5 (04262-66505) 
set for local power line voltage. Check front 
ATIONS” on Page 4-2. Offset control should oe eee ee 
be individually set for ‘‘zero”’ display for DUT 
Boxes or Test Fixtures as they are connected A11(04262-66511) 
to 4262A UNKNOWN terminals. After > Serer 
attaching or interchanging test equipment, ad- : ara. 5-20 and 5- 
just front panel ZERO ADJ controls in accord BTA(Cs a0 200084) thru 5-24 
with the procedure in “PRELIMINARY 
OPERATIONS”. A13(04262-66513) | Para. 5-21 thru 5-23 
LOE eOYER REMOVAL) A14(04262-66514) | Para. 5-22 and 5-23 


WARNING 
A21(04262-66521) None 
WHEN TOP COVER IS REMOVED A22(04262-66522) 
LIVE PARTS ARE EXPOSED. 
Para. 5-19 (only if 
Remove top cover as follows: A23(04262-66623) A23U1 is replaced) 


cover u a i A24(04262-66524) 
ntil screw is free. ( : 
b. Pull top cover towards the rear and lift (04262-66535) 


off. 


WARNING 


TO INSURE PERSONAL SAFETY 
FROM POSSIBLE ELECTRICAL 
SHOCK HAZARDS AND RE- 
SULTANT INJURY, USE INSU- 
LATED ADJUSTMENT TOOL. 
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Section V Model 4262A 
Paragraph 5-20 
ADJUSTMENT 
5-20. DC POWER SUPPLY ADJUSTMENT. 
PURPOSE: 
To adjust regulated +12V DC Supply (AQ). 
Note 


Only +12V DC supply can be adjusted. 


To AQ TP4 


OC VOLTMETER 


Twat augmar 
enue Goes 


586 0 Basa 
Oo 650 sao 


Figure 5-1. Power Supply Voltage Adjustment. 


EQUIPMENT: 
DE Voltmeter? <.s oa ut de ee ows HP5300A/w5306A 
PROCEDURE: 


a. Connect DC voltmeter plus input to test point AOTP4 (+12V ) and minus input 
to 4262A chassis with dual banana plug to alligator clip cable. See Figure 5-1. — 


b. Set DC Voltmeter range as appropriate for measuring +12 volts. 


c. Adjust “+12V” potentiometer AOR6 for +12 voltst+0.05 volts (see Figure 8-22 for 
location). 


d. After adjustment of +12V, check dc voltages at test points listed below: 


Test Point Voltage Limits 


A9TP5 -12V £0.15V 
A9TP6 +5V +0.15V 


e. Remove cables and DC voltmeter from 4262A. 
Notes 
1. DC supply voltage ripple should be equal to 


or less than the allowable limits given 
below. 


DC supply voltage Ripple voltage 


+12V at AOTP4 < 30mVp-p 


-12V at AOTP5 < 380mVp-p 
+5V at AOTP6 < 50mVp-p 
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Model 4262A Section V 


Paragraph 5-21 
ADJUSTMENT 


2.This adjustment is not affected by any 
other adjustment. If this adjustment fails to 
bring any of the output voltages to their 
specified values, refer to Section VIII 
Service Sheet No. 9 for troubleshooting. 


5-21. NANOPROCESSOR OPERATING POWER VOLTAGE ADJUSTMENT. 
PURPOSE: 


This adjustment adjusts the operating power voltage to the nanoprocessor integrated 
circuit on A23 Nanoprocessor and ROM Assembly to its prescribed value. 


To A23 TPS 


OC VOLTMETER 


oo00 0000 666 


Sgage * 


gxtecreeec) proetes Bes 


Figure 5-2. Nanoprocessor Operating Power Voltage Adjustment Location. 


EQUIPMENT: 


DC Voltmeter...... Fiche 1 anew a Be HP 5300A/w5306A 
PROCEDURE: 


a. Connect DC voltmeter plus input to test point A23TP4 and minus input to 
4262A chassis with dual banana plug to alligator clip cable. See Figure 5-2. 


Note 
The prescribed operating power voltage to the 


nanoprocessor IC (A23U1) is stamped on the 
IC ceramic case as shown in illustration at left. 


Operating Voltage 


b. Set DC Voltmeter range as appropriate for measuring the prescribed operating 
voltage of A23U1 nanoprocessor. 


c. Adjust VR1 potentiometer A23R14 for the prescribed voltage to within 


& +0.1Vde. 


d. Remove cables and DC voltmeter from 4262A. 
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Section V Model 4262A 
Paragraph 5-22 
ADJUSTMENT 


5-22. A12 BOARD OFFSET ADJUSTMENT. 
PURPOSE: 


This adjustment eliminates any residual de offset voltage from range resistor ampli- 
fier to maximize accuracy of measurement. 


To Al2 
Qtt Source 


wenn kee - - 


OGO6o iF 


Figure 5-3. A12 Board Offset Adjustment. 


EQUIPMENT: 
Oscilloscope .............. HP 180C/w1801A/w1821A 
(Use 10:1 probe) 
PROCEDURE: 


a. Connect BNC to dual alligator clip cable between oscilloscope and transistor 
A12Q11*source on the A12 Range Resistor Board Assembly (See Figure 5-3). 


*(Junction of Al2R36 and R41) 
b. Set 4262A controls as follows: 


WC BIAS os dare girs sree ais ea tae ha ele Bis OFF 
SIGIR P [ace gatwaxyiaitenadier eased ees haces art OFF 
BPUNCTION 6 0356 ep do Grd ne widvieateventiee we ak C 
CIRCUIT MODE....................05. PRL 
OSS os we eavonss Bae alee oy od Mae woah D 
TEST SIGNAL 4 ance Cora aie nee ers 1kHz 
LCR RANGE ..................00. MANUAL 

(Set to 100pF range) 
DQ RANGE 5.0 yaa sis Ss So ok eae od AUTO 
TRIGGER i524 03 ws Shien Oia phe ate wh INT 


c. Connect nothing (open, co 2) to UNKNOWN terminals. 
Note 
High terminals (Hpot and Hcur) and Low 
terminals (Lcur and Lpor), respectively, must 
be connected together. 


d. Set oscilloscope control as follows: 


VOLTS/ DIV «cans pag uwuul ueeanna bane 0.01V 
EME DD Vis iret 6% eo Rebelo heyih x ay Gaede 0.5msec 
TRIGGER sosnia schwinn e ba ia Babe weed INT 
SWEEP MODE .................0000. AUTO 
MNDUGS xeon ets ores HA et Hae Ee Bees GND 
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Model 4262A Section V 
Paragraph 5-23 
ADJUSTMENT 


e. Adjust position control of oscilloscope so that baseline is centered on the CRT. 
f. Set oscilloscope input mode to dc. 


g. Adjust potentiometer A12R1 until dc level of displayed waveform is OmV 
4 +10mV. Refer to Figure 5-4 which shows well-adjusted waveform. 


Figure 5-4. Waveform at A12Q11 Source. 


Note 
If adjustment is not successful, see Section 
@ VIII service sheet for troubleshooting. 
5-23. A13 BOARD OFFSET ADJUSTMENT. 
PURPOSE: 
This adjustment eliminates any residual dc offset voltage from the A13 Process 
Amplifier Board Assembly. 
(1)To AIS TPI 
(2)To Al3 TP2 
(3) To Al3 TPS 


BNC To ALLIGATOR CLIP CABLE 


OSCILLOSCOPE 


00000000 


i oe Sood 


sac soa 


pootcem oor wor rer ee 


V7 


Figure 5-5. A13 Board Offset Adjustment. 
EQUIPMENT: 


Oscilloscope ............655- HP 180C/w1801A/w1821A 
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Figure 5-6 


5-10 


PROCEDURE: 


ADJUSTMENT 


Note 


The Al2 board offset adjustment (paragraph 
5-22) must precede these adjustments. The 
adjustments in these steps can be performed 
separately, but steps (1) and (2) must be per- 
formed prior to step (3). 


(1) OFS - 1 ADJUSTMENT. 


a. Connect BNC to dual alligator clip cable between oscilloscope 
A13TP1 and 4262A chassis (see Figure 5-5). 


b. Set 4262A controls as follows: 


DC BIAS + cc usu 2d evedean eee es OFF 
SG as So arise eee nce ee oats ae to's OFF 
BUNCTION(: <cscc 3y-65. 5 Siow sd Sede ae BSS L 
CIRCUIT MODE. 22605 4220s henna eae SER 
DOSS spits ss as Deseo ee Ses: ee sh be D 
TEST SIGNAL 3.4 5.cic Goes ch eta eee eed 1kHz 
LOR RANGES i co hn data od aad beaten es MANUAL 

(Set to 100mH range) 
DO) ANGE, 6 os Slee oe eee ats OS ot AUTO 
ER GE ie eciarrat te raat chee Gye 8 Mig toa ane eau INT 


c. Short-circuit the four UNKNOWN terminals together. 


d. Set oscilloscope controls as follows: 


VOUS] DIV coe begin ce eRe eee 0.005V 
TIME / DIY ss so08,din aod SAA oe argc ees 0.5msec 
PRIGGU is 4 oa coho ite we SO ee be wale Oras INT 
SWEEP MODE ...................... AUTO 
INDO Soa ress eiwatd howe Meee sae GND 


Model 4262A 


and 4262A test point 


e. Adjust position control of oscilloscope so that baseline is centered on the CRT. 


f. Set oscilloscope INPUT to DC. 


&. Adjust “OFS-1” potentiometer A13R1 until dc level of displayed waveform is OmV 
tlmV. Refer to Figure 5-6 which shows well adjusted waveform. 


Figure 5-6. Waveform at A13TP1. 


Model 4262A Section V 
Figure 5-7 
ADJUSTMENT 


(2) OFS - 2 ADJUSTMENT. 


a. Connect BNC to dual alligator clip cable (or 1:1 oscilloscope probe) between oscillo- 
scope and 4262A test point A13TP2 and 4262A chassis (see Figure 5-5). 


b. Change 4262A controls as follows: 


PUNCTIONS 6: 56% Shae 8 Eo Mae AG wee Rees C 
CIRCUIT MODE: ¢3.i4's caw Bae Sewers se PRL 
LCR RANGE: si /oi% savvestieua wees MANUAL 


(Set to 100pF range) 
c. Connect nothing (open, co 2) to UNKNOWN terminals. 
Note 
High terminals (Hpot and Hcur) and Low 
terminals (Lcur and Lpot), respectively, must 


be connected together. 


d. Adjust “OFS-2” potentiometer A13R2 until dc level of displayed waveform is within 
OmvV +1lmV. Refer to Figure 5-7 which shows well adjusted waveform. 


Figure 5-7. Waveform at A13TP2. 
(3) OFS -8 ADJUSTMENT. 


a. Use 10:1 oscilloscope probe for this adjustment. Connect oscilloscope probe to 4262A 
test point A13TP3 and ground clip lead of probe to 4262A chassis. 


b. Change 4262A controls as follows: 
TEST SIGNAL ............ 1kHz, LOW LEVEL 


LCR RANGE 6 ios. ado ie wees see MANUAL 
(set to LOOOpF range) 
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Figure 5-8 


Cc. 
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Model 4262A 
ADJUSTMENT 
Adjust “OFS-3” potentiometer A13R66 until dc level of displayed waveform is OmV 
+10mV. Refer to Figure 5-8 which shows well adjusted waveform. 
Note 
Signal observed may be somewhat noisy. 


Adjust offset control so that signal is equally 
balanced around 0 volts dc. 


Figure 5-8. Waveform at A13TP3. 


ga 
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Model 4262A 
Paragraph 5-24 


ADJUSTMENT 


5-24. A14 PHASE DETECTOR & INTEGRATOR ADJUSTMENT. 


PURPOSE: 


These adjustments eliminate phase error in the phase detector and properly set 
timing of zero detector to minimize measurement error. 


To Chassis 


To Al4 TP3 


DC VOLTMETER 


© 


0000 0000 666 


Figure 5-9. A14 Phase Detector & Integrator Adjustment. 


EQUIPMENT: 
DC Voltmeter .............0.000- HP 5300A/w 5306A 
DUP Boxe ds ceca icretdanc< beaten ts HP 16361A 
Test Leads............0c eee eeee HP P/N 16361-61605 


Note 


If DUT box is not available, it is reeommend- 
ed that the following DUT’s be used as 
standards: 


Required 
Calibration 
Accuracy 


sec: 10nF (HP P/N: 0160-0408)| D < 0.001 
SK [c: 1000pF (HP P/N: 0160-3766) D< 0.001 
C 
C:10nF (HP P/N: 0160-0408) 
Enews 10k2 (HP P/N: 0698-6360) 1-592 D: 0.1% 


The components listed above should be calibrated before use. Refer to 
“Calibration of DUT's” on page 4-4 for proper DUT calibration method. 


Calculated D 
(1kHz) 


Values of components 
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PROCEDURE: 


(1) OFS - 4 ADJUSTMENT. 


a. Connect DC voltmeter minus input to test point A14TP3 and plus input to 4262A 
chassis with dual banana plug to alligator clip cable. See Figure 5-9. 


b. Set DC voltmeter range as appropriate for measuring +3 volts. 
c. Set integrator test switch A22S1 (located at upper right on A22 Display Control and 


RAM Board Assembly) to TEST 1 position. See Figure 5-10 which shows location of 
switch S1. 


A221 


A22 Board Assembly 


DQ RANGE 4 cassis Sone di Gureae swe AUTO 
TRIGGER et) 83 b:25.04 eG wore oie ewes INT 


e. Connect nothing (open, 2° 2) to UNKNOWN terminals. 
Note 
High terminals (Hpot and Hcur) and Low 
terminals (Lcur and Lpot), respectively, must 


be connected together. 


f. Adjust “OFS-4” potentiometer A13R67 for +2 volts +0.5 volts (the voltage is actually 
negative). 
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(2) ZERO DETECTOR & APAO ADJUSTMENT. 


DUT BOX 


PROCEDURE A. 


sao aée 


(a) 


Figure 5-11. Zero Detector & APAO Adjustments. 


Note 


If DUT Box is available, use procedure A. If 
not, use procedure B. 


(b) 


Section V 
Figure 5-11 


a. Adjust “ZOF’” potentiometer A14R1 for 1000 counts +1 count on 4262A LCR 


display. 


b. Adjust ‘“APAO” p 


display. | 


otentiometer A14R15 for .000 to .001 count on 4262A DQ 


c. Set 4262A TEST SIGNAL control successively to each test frequency and test signal 
level shown in Table 5-5 and confirm that DC voltmeter readings are within 0 to 
+4 volts at each control setting. Also confirm that 4262A LCR display and DQ 
display are within the tolerances described in steps a and b. 


Table 5-5. TEST SIGNAL Settings. 


Note 


If result of confirmation check is not satis- 
factory, readjust "OFS-4" potentiometer 
A13R67 for any voltage between +1 volt and 
+3 volts to satisfy the requirements of step 
c. If this adjustment fails to bring the volt- 
age at Al4TP3 to within its tolerance orto 
satisfy the confirmation check, refer to Sec- 
tion VIII for troubleshooting. 
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Reset integrator test switch A22S1 to off. 


Connect Test Leads (HP P/N: 16361-61605) between 4262A UNKNOWN terminals 
and 16361A DUT Box as shown in Figure 5-11 (a). 


Set 16361A LCR RANGE to 1000pF. 

Note dissipation factor readout on DQ display. 

Manually change 4262A LCR RANGE to 10nF. 

The change in dissipation factor readout between that obtained in step g and that in 
step h should be less than +1 count. If not satisfactory, readjust ‘“‘ZOF” potentio- 
meter A14R1 (step a). 

Set 4262A LCR RANGE to AUTO. 

Set 16361A LCR RANGE toD=148. 


Verify that DQ display count is the calibrated value of 16361A within +3 counts. 
If this test fails, readjust ““APAO” potentiometer A14R15 (step b). 


PROCEDURE B. 


Set integrator test switch A22S1 to off. 


Attach HP 16061A Test Fixture to 4262A UNKNOWN terminals as shown in Figure 
5-11 (b). 


Connect 10nF capacitor to the 16061A as DUT. 
Manually set 4262A LCR RANGE to 10nF. 


Adjust “ZOF”’ potentiometer A14R1 for the calibrated value of DUT +1 count on 
4262A LCR display. 


Adjust ‘““APAO” potentiometer A14R15 for .000 count on 4262A DQ display. 


Connect a 1000pF capacitor in place of the 10nF capacitor as DUT. 


. Adjust “ZOF” potentiometer A14R1 for.000 count on 4262A DQ display. 


Connect a 10nF capacitor with 10kQ parallel resistance (D 1.59) in place of the 
1000pF capacitor. 


Adjust ‘“‘APAO”’ potentiometer A14R15 for the calibrated D value of DUT +2 
counts on 4262A DQ display. 
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ADJUSTMENT 


5-25. 10kHz MEASUREMENT ACCURACY ADJUSTMENT. 
PURPOSE: 


This adjustment eliminates measurement error due to stray capacitances on A12 and 
? A13 board assemblies and maximizes measurement accuracies at 10kHz measure- 
ment. 


Note 
Each of the following adjustments are inter- 


related. To achieve correct adjustments, do 
not change adjustment procedure or sequence. 


TEat Bioman 
woman tos 


aa Soae 
G50 oeaa 


(a) (b) 


DUT BOX 


Figure 5-12. 10kHz Measurement Accuracy Adjustment. 


EQUIPMENT: 
DIT BO ahs iris ark ee se eh ee HP 16362A 
Tést Leads icc 64 nines ews os RS HP P/N: 16361-61605 
DS cece oet she Servet ein hig Ark wind GR Bodeans See Note below. 


Note 


It is recommended that the following DUT’s 
be used as dissipation factor standards. DUT’s 
marked with a dot (« ) in the table are includ- 
ed in the 16362A DUT Box. 


5 Values of components 

Cl 

*C1::100pF (HP P/N: 0160-0336) 

=e R1: 100k2 (HP P/N: 0698-4158) 
: C2 

*C2: 1000pF (HP P/N: 0160-3766) 

met R2: 10kQ (HP P/N: 0698-6360) 

Por C3: 10nF (HP P/N: 0160-0408) 

iat R838: 3kQ (HP P/N: 0698-6348) 

C4 

R4 


*C4: 100nF (HP P/N: 0160-4113) 
R4: 1002 (HP P/N: 0698-6323) 


C5 RS | C5: 100nF (HP P/N: 0160-4113) 
@ FW) R5: 3002 (HP P/N: 0698-6346) 


* After calibrating capacitances to within 0.1% and 
resistances to within 0.02%, the dissipation factor 
tolerance is 0.002 for each DUT. 

Refer to ‘‘Calibration of DUT’s” on page 4-2 for 
the proper DUT calibration method. 
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ADJUSTMENT 


PROCEDURE: 


(1) A13C1 Adjustment. 


a. Connect Test Leads (HP P/N 16361-61605) between 4262A UNKNOWN terminals and 
16362A DUT Box as shown in Figure 5-12 (a). If DUT Box is not available, attach 
16061A Test Fixture to 4262A UNKNOWN terminals [see Figure 5-12 (b)]. 


b. Set 4262A controls as follows: 


DCU. BIAS 2..c 0s ce a eee oes aa naa ee en OFF 
SEU TES] ccukbyet og hhs he tea tweets os OFF 
FUNCTION (ow 4a ctaeua ie bees Ca nene C 
CIRCUIT MODES 4:6:5 o5:0 aise tae ee eas PRL 
LOD essere es eae uak eres eee ete eas D 
TEST SIGNAL 2 ps5 eyucsweeeedetawnn 10kHz 
LCR RANGES veey 84-2 ana oe £4 ares ut AUTO 
DQ RANGE cfs oo 4o4ncioececeneme ees AUTO 
TRIGGER 5 furore acasa tees oon tan dean aie win § INT 


c. Rotate both C and L ZERO ADJ controls fully cw. 


d. Set 168362A LCR RANGE to 1000pF D = 1.8 or connect the following sample, as an 


alternate DUT, to 16061A: 
C: 1000pF (HP P/N: 0160-3766) 
R: 10kQ2 (HP P/N: 0698-6360) 


e. Adjust capacitor A13C1 for the calibrated value of the 16362A (or DUT) +3 counts on 
4262A DQ display. 


Note 


If this adjustment fails to bring dissipation 
factor readout to within the tolerance, change 
A138C1 to 5.5/18pF capacitor (HP P/N: 0121- 
0036) and try adjustment again. 


(Confirmation Check) 
Note 
If 16362A is available, perform the following 


check. If not, proceed to A12C1 adjustment 
which follows. 
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f. Verify that the table below is satisfied when the tests are made by changing DUT and 
CIRCUIT MODE (as given in table): 


16862A Capacitance Dissipation Factor 
LCR RANGE Readout Readout 


PRL 

1000pF D=1.8 Approx. 1100 counts} *C. V. + 3 counts 
SER 

100nF D=1.8 Approx. 500 counts | *C. V. + 5 counts 


1uF D=0.01) 4RW— | *C. V. + 2 counts | *C. V. + 2 counts 
Wi *C_V. = Calibrated Value of DUT. 
g. If table test fails, repeat step e. 


(2) A12C1 Adjustment. 
Note 


The follawing Ai2C1 Adjustment needs to be 
performed only when A12R4 is replaced. 


a. Set 16362A LCR RANGE to 100nF D = 1.8 or connect the following sample, as an 
altemate DUT, to 16061A. 


b. Verify that the dissipation factor readout on 4262A DQ display is the calibrated value 
of the DUT within a tolerance of + 3 counts. If not within tolerance, change A12C1 to 
an appropriate value selected from the adjustment range below: 


6800pF HP P/N: 0160-0159 

8200pF . HP P/N: 0160-0160 

10000pF HP P/N: 0160-0161 
Note 


Nominal value is 6800pF. Increasing A12C1 
by 1000pF increases display 2 counts. 


(3) A12C3 Adjustment. 


a. Remove Test Leads and attach 16061A Test Fixture to 4262A UNKNOWN terminals. 


b. Connect the following DUT to 16061A. 
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c. Note dissipation factor readout on 4262A DQ display. 
d. Change 4262A CIRCUIT MODE to SER. 


e. Adjust A12C3 so that capacitance readout on 4262A CRL display is the calibrated value 
of DUT +2 counts and the difference in dissipation factor readout between steps c and d 
is less than +5 counts. 


Note 
If adjustment is not successful, change A12C3 
to 5.5/18pF capacitor (HP P/N: 0121-0036) 
and try adjustment again. 
(4) A12C2 Adjustment. 


a. Connect the following DUT to 16061A. 


b. Set 4262A CIRCUIT MODE to PRL. 

c. Note dissipation factor readout on 4262A DQ display. 
d. Change 4262A CIRCUIT MODE to SER. 

e. Verify that 4262A displays the following: 


1) Capacitance readout of CRL display should be the calibrated value of DUT 
+2 counts. 


2) The difference in dissipation factor readout between steps c and d should be less 
than £5 counts. 


f. If either 1) or 2) are not satisfied, change A12C2 to an appropriate value selected from 
the adjustment range below: 


30pF HP P/N: 0160-2139 
39pF HP P/N: 0140-0190 
5SipF HP P/N: 0160-2201 
62pF HP P/N: 0140-0205 
Note 


Nominal value is 39pF. Increasing A12C2 by 
10pF decreases capacitance and dissipation 
factor readouts 2 and 3 counts respectively. 
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ADJUSTMENT 


(Confirmation check) 
Note 


If 16362A DUT Box is available, use pro- 
cedure A. If not, use procedure B. 


PROCEDURE A. 

g. Remove 16061A from 4262A UNKNOWN terminals and connect Test Leads (HP 
P/N: 16361-61605) between 4262A UNKNOWN terminals and 16362A DUT Box as 
shown in Figure 5-12 (a). 

h. Set 16362A LCR RANGE to IpF position. 

i. Set 4262A CIRCUIT MODE to PRL. 


j. Adjust C ZERO ADJ potentiometer for calibrated value of 16362A on 4262A LCR 
display. 


k. Set 16362A LCR RANGE to 100pF D = 1.8. 


l. Verify that dissipation factor readout on 4262A DQ display is the calibrated value 
of 16362A +5 counts. 


Note 


If this confirmation check fails, repeat A12C2 
adjustment. 


PROCEDURE B. 
g. Set 4262A CIRCUIT MODE to PRL. 
h. Connect nothing to 16061A Test Fixture. 


i. Adjust C ZERO ADJ potentiometer for 0.00 counts (10pF range) on 4262A LCR 
display. 


j. Connect the following DUT to 16061A. 


Sal" C: 100pF (HP P/N: 0160-0336) 
R: 100kQ (HP P/N: 0698-4158) 


k. Verify that dissipation factor readout on 4262A DQ display is the calibrated value 
of DUT +5 counts. 


Note 


If this confirmation check fails, repeat A12C2 
adjustment. 
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5-26. C ZERO ADJ CIRCUIT ADJUSTMENT (A12). 
PURPOSE: 


To adjust C ZERO ADJ control range. 


Note 


No adjustment is required for L ZERO ADJ 
control. 


EQUIPMENT: 


DUT BOX 


Figure 5-13. Offset Adjustment Setup. 
PROCEDURE: 
1. Connect Test Leads (HP P/N: 16361-61605) between 4262A UNKNOWN terminals and 
16362A DUT Box as shown in Figure 5-13. If 16362A is not available, attach 16061A 
Test Fixture to UNKNOWN terminals. 


2. Set 4262A controls as follows: 


DO BIAS sitet cere s Cae, DELON EK Bea OFF 
SUUE TES le via eee keene awe err eales OFF 
BUNCTION: 6 2a 60 G4 nih canvas Pep iw ery C 
CIRCUIT - MODE). osc )sccceueu coo Sh panes PRL 
Acai tea inl a0 is ttre aha aire, Bh teraccaeet au aateres Ces D 
TEST: SIGNAL 3, g.c06oso0.0k Retest Oa es 10kHz 
LCR RANGE: scat ocavebitaa eau ne ag are ce AUTO 
DQ RANGE isc san4 Peie esas hades cn AUTO 
TRIGGER sac uGn gous eeeetes tase eet INT 
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4. Note capacitance and dissipation factor readout on 4262A display. 


5. Rotate 4262A C ZERO ADJ control ccw until capacitance readout on LCR display is 
half that obtained in step 4 within a tolerance of +3 counts. 


6. Adjust A12C11 until dissipation factor readout becomes double that obtained in step 4 
within a tolerance of £2 counts. — 


Note 


Because A12C11 and C ZERO ADJ controls 
interact with each other, maintain capacitance 
readout obtained in step 5 by controlling C 
ZERO ADJ until A12C11 is properly adjusted. 
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SECTION VI 
REPLACEABLE PARTS 


6-1. INTRODUCTION. 


6-2. This section contains information for ordering 
parts. Table 6-1 lists abbreviations used in the 
parts list and throughout the manual. Table 6-3 lists 
all replaceable parts in reference designator order. 

Table 6-2 contains the names and addresses that 
correspond to the manufacturer's code numbers. 


6-3. ABBREVIATIONS. 


6-4. Table 6-1 lists abbreviations usedin parts list, 
schematics and throughout the manual. In some 
cases, two forms of abbreviations are used, one in 
all capital letters, and one in partial capitals or no 
capitals. This occurs because the abbreviations in 
parts list are always all capitals. However, in the 
schematics and in other parts of the manual, other 
abbreviation forms with both lower case and upper 
case letters are used. 


6-5. REPLACEABLE PARTS LIST. 


6-6. Table 6-3 is a list of replaceable parts and is 
organized as follows: 


a. Electrical assemblies and their components in 
alphanumerical order by reference designation. 


b. Chassis-mounted partsin alphanumerical order 
by reference designation. 


c. Miscellaneous parts. 

d. [llustrated parts breakdowns, if appropriate. 
The information for each part includes: 

a. The Hewlett-Packard part number. 


b. The total quantity (Qty) in the instrument. 


Table 6-1. List of Reference Designators and Abbreviations 


REFERENCE DESIGNATORS 


assembly 

motor 

battery 

capacitor 

coupler 

= diode 

= delay line 

= device signaling (lamp) 


= fuse 

= filter 

= jack 

= relay 

= inductor 

= meter 

= mechanical part 


od 


ur wou wt 
ZzZzrnoune 


ae] 


= misc electronic part 


= plug = integrated circuit 

= transistor = vacuum, tube, neon 
R resistor bulb, photocell, etc. 
RT thermistor = voltage regulator 
s switch cable 
T = transformer socket 
TB = terminal board crystal 
TP = test point 


ABBREVIATIONS 


= amperes = henries 
. = automatic frequency control - = hexagonal 
= amplifier = mercury 
= hour(s) 


. = beat frequency oscillator = hertz 


= beryllium copper 

= binder head = intermediate freq. 
= bandpass = impregnated 

= brass = incandescent 

= backward wave oscillator = include(s) 
insulation(ed) 


counter-clockwise internal 


ceramic 
cabinet mount only kilo = 1000 
coefficient left hand 


common © linear taper 
composition lock washer 
complete logarithmic taper 


connector ‘ 
cadmium plate low pass filter 


cathode-ray tube 
clockwise 


milli = 107° 
meg = 108 
metal film 
metallic oxide 
manufacturer 
miniature 
momentary 
mounting 
"mylar" 


deposited carbon 
drive 


electrolytic 
encapsulated 
externa] 


now ott 
foukw uw wou ow on 


farads 

femto = 10715 

= flat head 

= fillister head 
fixed 
giga = 10° 
germanium 

= glass (zero temperature 

= ground(ed) coefficient) 


nano = 10° 
normally closed 
neon 

nickel! plate 
normally open 


nou wd wou tt 


negative positive zero 


NPN = negative-positive- reverse working 
negative voltage 
NRFR = not recommended for 
field replacement 
= not separately 
replaceable 


slow-blow 
screw 
selenium 
section(s) 
semiconductor 
silicon 

silver 

slide 

spring 

special 
stainless steel 
split ring 

= steel 


order by description 
oval head 
oxide 


= peak 

= printed circuit 

= pico = 107! 

= phosphor bronze 

= Phillips 

= peak inverse voltage 

= positive-negative- 
positive 

= part of 

= polystyrene 

= porcelain 

= position(s) 

= potentiometer 

= peak-to-peak 

= point 

= peak working voltage 


noniu hb t tou t@ th oO Wok 


= tantalum 

= time delay 

= toggle 

= thread 

= titanium 

= tolerance 

= trimmer 

= traveling wave tube 


= micro = 1078 


= variable 
= de working volts 


rectifier = with 

radio frequency = watts 

round head or = working inverse 
right hand voltage 

= rack mount only = wirewound 

= root-mean square = without 


0001-9700 
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c. A description of the part. 


d. A typical manufacturer of the part ina five-digit 
code. 


e. The manufacturer's number for the part. 


The total quantity for each part is given only 
once ~ at the first appearance of the part number in 
the list. 


6-7. ORDERING INFORMATION. 


6-8. To order a part listed in the replaceable parts 
table, give the Hewlett-Packard part number, indi- 
cate the quantity required, and address the order to 
the nearest Hewlett-Packard office. 


6-9. To order a part that is not listed in the re- 
placeable parts table, state thefull instrument model 
and serial number, the description and function of 
the part, and the number of parts required. Address 
your order to the nearest Hewlett-Packard office. 
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6-12. DIRECT MAIL ORDER SYSTEM. 


6-13. Within the USA, Hewlett-Packard can supply 
parts: through a direct mail order system. Ad- 
vantages of using the system are: 


a. Direct ordering and shipment from the HP 
Parts Center in Mountain View, California. 


b. No maximum or minimum on any mail order 
(there is a minimum order amount for parts 
ordered through a local HP Office when the 
orders require billing and invoicing). 


c. Prepaidtransportation (thereis a small handling 
charge for each order). 


d. No invoices - to provide these advantages, a 
check or money order must accompany each 
order. 


6-14, Mail order forms and specific ordering infor- 
mation is available through your local HP Office. 
Addresses and phone numbersare located at the back 
of this manual. 


Table 6-2. Manufacturers Code List. 


JERMYN INDUSTRIES 
AMP INC 
ALLEN-BRADLEY CO 


KDI PYROFILM CORP 


FAIRCHILD SEMICONDUCTOR DIV 


CTS OF BERNE INC 

CTS KEENE INC 
SIGNETICS CORP 
MEPCO/ELECTRA CORP 


CORNING GLASS WORKS (BRADFORD) 
NATIONAL SEMICONDUCTOR CORP 


HP DIV 00 CORPORATE 
MEPCO/ELECTRA CORP 

BOURNS INC TRIMPOT PROD DIV 
ADVANCED MICRO DEVICES INC 


SPRAGUE ELECTRIC CO 
TRW ELEK COMPONENTS CINCH DIV 
ELECTRO MOTIVE CORP SUB IEC 


J F D ELECTRONICS CORP 
TRW INC PHILADELPHIA DIV 
3M COMPANY 

DALE ELECTRONICS INC 
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MANUFACTURER NAME 


TEXAS INSTR INC SEMICOND COMPNY DIV 


MOTOROLA SEMICONDUCTOR PRODUCTS 
AIRCO SPEER ELEK DIV AIR RDCN CO 


RAYTHEON CO SEMICONDUCTOR DIV HQ 


STANFORD APPLIED ENGINEERING INC 


CORNING GLASS WORKS (WILMINGTON) 


HARRIS SEMICON DIV HARRIS-INTERTYPE 


BECKMAN INSTRUMENTS INC HELIPOT DIV 


NO M/F DESCRIPTION FOR THIS MFG NUMBER 


ADDRESS ZIP CODE 


HARRISBURG 
MILWAUKEE 
DALLAS 
WHIPPANY 
PHOENIX 
NOGALES 
MOUNTAIN VIEW 
MOUNTAIN VIEW C 
BERNE 

PASO ROBLES 
SUNNYVALE 
MINERAL WELLS 
SANTA CLARA 
BRADFORD 
SANTA CLARA 
WILMINGTON 
PALO ALTO 

SAN DIEGO 
RIVERSIDE 
SUNNYVALE 
MELBOURNE 
NORTH ADAMS 
ELK GROVE VLGE 
WILLIMANTIC CT 
FULLERTON 
BROOKLYN 
PHILADELPHIA 
ST PAUL 
COLUMBUS 


ry 


$ 
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Table 6-3. Replaceable Parts. 


HP Part rare Mfr 


04262666501 MOTHER BOARD ASSEMBLY 24480 
04262026501 PC HOARD, BLANK 28460 


Reference 


Designation Mfr Part Number 


at O42e2eb66504 


04262026501 


aid 1251#3604 CUNNECTOR 40=ePIN 4 RECTANGULAR 76381 344262002 


AY XAGR 125101886 CONNECTOR@PC EDGE 1S°CONT/ROW 2eROWS 04506 252"15e $045 540 
AYMATIL L251-( 886 CONNECTOR@PC EDGE 15eCONT/ROW 2eRGWS 048506 252eiSosuw sad 
AVXALVIR 1251«1686 CONNECTORePC EDGE £5eCUNT/ROW 2eRUWS 04506 2S2e1Ses0usud 
atxAger 125t=1886 CONNECTOR@PC EDGE 1S@CONT/ROW 2eRwa 04506 252215" 502540 


ALxAy2R 1251#{686 CONNECTOR@PC ENGE ISeCONT/ROW 2eROKS 04506 2SdelSes0e 540 


AtKag Se {eS 10,886 CONNECTORePC EDGE 15eCONT/ROW 2eROWS 04506 252e{Seshesad 
APKALSR 125101886 CONNECTOR@PC EDGE 1S5eCONT/RUW 2eRONS 04506 252e1Ses0e san 
A1xAral 1251-16f6 CONNECTGRePC EDGE 15°CUNT/ROW 2eROKS casoG 2520159 $0e540 
ALXAEGR 12510} fA CONNECTOR @PC LENGE 15eCONT/ROW 2eRUWS 04596 A5pelSosne3aG 
AEXAAIL 125) 81BA6 CONNECTOR®PC EDGE TS"CONT/ROW 2eROWS 04asoG 25e01S=3u|esd0 
ALMA TK Y2S1e1 BRO CONNECTOR®PC EDGE 15eCONT/ROW 2eROWS 94506 25201 SeS0e 54d 


APkAAaL 1e5te{ he CONNECTUR@PC BOGE tESeCONT/ROW 2eROWS UdS0G 23e-15-$0e sad 
AY XA22R 1251 «1 BRO COBNECTOR*PC EDGE PSeCUNT/ROW 2eRUWS 04506 2520lSeSue sud 
ALXA? SL 125144 h6 CUNNECTORSPC EDGE 15°CONT/ROW 2eROWS 04506 2524159500540 
AYXAOSK L2S tap hao CUNNECTUR@PC EDGE 1SeCONT/RGW PakOwS a4usuG 2d2015~30~ 540 
Aqxaode f25i~e18ARb CONNECTORePC EDGE 15eCONT/ROW QeRWS 04506 252e[Se0essd 


APXAD AR 1251"188o CONNECTOR@PC EDGE 1S°CUNT/RGW 2eROWS 04506 252e1Sesu~s 4d 


CUNNECTOR®®C EDGE 15eCONT/ROW AROWS 
CONNECTUR®PC EDGE ISeCONTs/RUW 2eRCWS 


n4asog 
O450G 


2521S 50H 540 
2520150 50n 540 


ALxA25SL 
ALX ASR 


P251"18R6 
L2Spathse 


KEYROARD & DISPLAY ASSEMBLY 
PC BOARD, BLANK 


28489 
QbuNO 


O42eewbonte 
V4 ebQa2or02 


2 


84262866502 
OU 202026502 


acy OL1FOeN2F1 CAPACLTORSF XO tuFeetOx SSVDC TA aqeod PSQNLOSXIOS5A2 


Apdsy 1990e0udb LEDe VISIBLE LUMeINTSEMCD TF s2oMbahAx 28480 1990 e04He 
APLSe2 19900046 LEDeVISTBLE LUMeINTSIMCL TF a2QMAaMAX 2susy 1990-046 
Aavss 1990-9486 LEDeVISTBLE LUMeINTSIMCD LFTAOMAeMAYX 2RN6O 1990-QdR6 
&e08a 1990e¢05K6 LEMeVISIBLE LUMP INTSINCY) [&E2OMAeMAY 28480 17990 °04R6 


Ae@0USS 1990-0452 DISPLAYeNUM SEG LeCHAR . SoH ebuda0 1990-9482 


42086 1990894054 DISPLAY*NUM SEZ telHAR 4 Sen ekuso 199004 $4 
A2U37 199090434 DISPLAYeNUM SEG {CHAR , gah ekasko 1990°04 54 
AgUSH 199U 004 $4 DISPLAYeNUM SEG LeCHdk . eH 26uso 199M904 sa 
aenga 19906 OSE7 LEDeVISIBRLE LUMMINTSSMCD TF Z20MAeMAX 26a8o0 1990*0517 
Aa0S1i 1990=0517 LEDeVISIALE LUMeINTS3MCLD [Fo2oMseMax 2haa0 1990-20517 


APUSTI 199900517 LEDeVISIALE LUMMeINTSSMCD IF e2uMiemax ebnao 199080517 
a20812 199000547 LEGeVISTIBLE LUM@INTESMCD [FezgMaemax 28480 1990e0517 
A2Ugs$ L9gHeOS4h7 LEOeVISIBLE LUM@INTSSMCD LF S20MAemMaX 24uB8o $990*05)7 
AQUS14 199000557 LeeVISTALE LUM@INTS3MCD IF s20MAeMAX 2d48n 1990"0517 
APDSIS 199900517 LEDeVISIBLE LUMeINTS3MCD [TF s2uMAeMAY 28uag 1%999"0517 


APDS16 1990¢0517 LENDeVISIBLE LUMeINTSSMCD LF S20MAaMAX eouan 1990080517 


Ads? 199060517 LEDeVISIALF LUMeINTS3SMCD IF S2UMAeMAY 26080 199MM OSIT 
&20812 199080517 LEDeVISTBLE LUMMINT&E MCD TF S2 OMA wMAX 28480 199000547 
&evsy9 199000517 LEDe VISIBLE LUMeINTS$MCD LF s20MAesax 28aen 199080517 
A20820 1996 =04034 DISPLAYeNUM StG 1elrthk , Set 2848y 199080434 


A2US21 199u8Qu $4 CISPLAYeNUM SEG LeCHAR det agen 199900454 
A2QUS22 1920 eQ43H DISPLAYeNUM SEG 1eCHAH , 50H 2eubY 199080454 
nadSes 4990004434 DISPLAYeNUM SEG JeCHAR , 30H 2uuaeo 19900e0u 34 
A2082e4 1990*0486 LEDeVISIBLE LUM*INTSEMCD TF ZO 0MAwHAx 2saen 1990~9486 


A20825 199969 G46 LEDe VISIBLE LUMSENTSIMCLD TF s2umMawhax 28460 1990 ©0446 


A2US?P6 1990 8(04R6 LEGeVISIBLE LuMeINsEMCD [FS20MhemAx 26480 1990+04B6 
beDS27 1990-0486 LEDeVISTSLE LUMeTNT2IMCD IF s2uhMAeMAX 2640 1920 eQubo 
aalsra 1990-0665 LEM@VISIBLE LUMeINTSIMCD TF sagmMaeNAx 284usn 1990-0665 
A208A9 1990-0665 LEDWVISIBLE LUMeINT3SIMCU [TF SeaMaeMax 24480 1990-0665 
A2US 30 1990-0665 LEBeVISIBLE LUM*eINTS{MCD [Fse@umMaeMax 28480 1990-0665 


AeO531 1990-0665 LEDeVISIBLE LUM*INTSIMED IF S20MDeMAK 2buan 1990-0665 
A20S $2 199HeN4ao LEDeVISTALE LUMeINTSIMCD IF e20MAeMar 2B4uRG 1990e0uRO 
4a0943 1990@Q4Ro LeDeVISIRLE LUMeINTSEMCD [FeeQMAeMaAx 26480 199060486 
A2DS 3a 1999 09486 LEVeVISTHLE LUMeINTSIMCD IF ZQuMbemaAY 24uao 199000446 
420835 199089486 LEDeVISIBLE LUMeINTSIMCD LF S20MAeMAY 26480 1990+94A6 


AADS36 1990e04H6 LEC eVISTRELE LUMeINTSIMCOD [FeeoMseMAX 28uao 1990894086 
A2NS5%7 1990804A6 LEDeVISTELE LUMeINTEIMCO IF SZOMAwMAY 26u80 1990804086 
AQUS4A 1990-0486 LEDeVISTHLE LUMeINTSEMCD [Fe2uMbemax 2e480 19990445 
A208 39 199NeG4AR6 LEDeVISTBLE LUMeINT£EMCD [Fse20MAehax e84ang 1990—8G446 
A2v0340 1990-0665 LECeVISIBLE LUM*eINTSIMCD [Fs2uMaamax 24080 1990-0665 


a20sual 1990-0665 LEDeVISTBLE LUMSINTSIMCD JFZ20MheMaX 28486 1990-0665 
A2bSu2 1990-0665 LeCeVESIBLE LUMeINTSIMCD TF S20MAeMAX 26a8o 1990-0665 
A208u3 1990-0665 LEOeVISIBLE LUMeINTaiMC TF s20MawMAax 26480 1990-0665 
A2dsud 1990-0665 LEDeVISIBLE LUMeINTSiMCD [Fs2oMdemar 2b4k0 1990-0665 
Aedsas 1990-0665 LEDeVISIBLE LUM@INTAIMCOD IF r20M4emMAX 28480 


1990-0665 


See introduction to this section for ordering information 
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Section VI 
Table 6-3 


Reference 
Designation 


A20Sa6 
AavSu7 
AaDsuK 
4aDsaa 
APDSSO 


420551 
AQUSS2 
A20SS3 
426854 
A2US55 


420856 


Aali 
AeJde 
AgJs 
bela 
beds 


4eJe 
bes7 
Aas 


AQR} 
Aare 
Aer 
aaa 
SARS 
aks 
har? 
APRA 
AeRd 
AaR10 
APR} 
Aek12 
APR13 
beRiag 
Aarts 
A2k16 
AAR? 
A2Rtb 
basi 
aase 


hess 


agsu 
APSS 


A2s6 
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Model 4262A 


Table 6-3. Replaceable Parts (Cont'd). 


HP Part Mfr 
ee 


1990-0665 LEDeVISTBLE LUM@INTSIMCD ITF E20MheMAX | 26480 


Mfr Part Number 


1990-0665 


1990-0665 LEDeVISIBLE LUMeINTSIMCD TF EQ0MAeMAYX edueg 1990-0665 
1990-0665 LEGeVISIBLE LUMeINTSIMClD LF aPOMbemay 284ay 1990-0665 
1990-0665 LEDeVISIBLE LUMeINTSEMCD IF e20MAwmMAx 28460 1990-0665 
1990-0665 LEDeVISTRLE LUMeiNTSIMCD [FagoMaetax 28450 1990-0665 


1990-0665 LEDeVESIRLE LUM@INTSIMCO 1F s20MAmMAX 28480 1990-0665 
1990-0665 LEDeVISTBLE LUMMINTSEMCD [EF S2amMAwhAx 28460 1990-0665 
1990-0665 LEDeVISIBLE LUMeINT EMCO TF e2QMAemAx 28480 1990-0665 
1990-0665 LEDeVISIBLE LUMMINTSEMCD TFSQ0MAeMAY 2buBo 1990-0665 
1990-0665 LEDeVISIBLE LUMeENTeEMCi) TF e20MAMMAX 2h4aa 1990-0665 


1990-0665 


LUMeINTS IMCD 2348) 


1990-0665 LEDeVISTALE 


TF S20MAeMaAX 


1200-0638 SOCKE TIC te¥eCONF DIP eSLDOR 03257 


1200-0638 SOCKET@IC 14eCONT CIP*SLOK 03291 
1200-0638 SUCKETeIC VdeCONT DIP eSLOK use5l 
1200-0638 SOCKET#IC $4eCONT DIP@#SLDK 03251 


1200-0638 SUCKET#IC $4eCUNT DIPeSLOM 0323! 


1200-0638 SUCKETSIC JGeCONT DIP @SLOK 32st 
1200-0638 SOCKET#IC t4eCONT DIP@SLOR 0325! 
1200-0638 SUCKET#IC 14eCONT DI PeSLOR 0$251 


VOased7tS RESISTOR 470 5% ,2bw FC TC e@dn0sen00 01606 CB4715 


Dob sed tS RESISTOR 470 5% ,25W FC 1Ce-d0074800 0160G CB4T1S 
Oak $ead7 15 RESISTOR 470 SX ,25w FC Tl89d00/4600 01606 CBba7tS 
OS aed7 45 RESISTOR 4270 SX ,aSn FL Teeed00s e000 01006 Chari 
OO Se2715 RESTSTOR 270 S% ,25W FCO TOeeundsenty 01406 Ceeris 


01606 Cb271S 


Omk be2715 RESTSTUR 270 5% ,25h FC TCewdnnseoond 


UP %e2 715 RESISTOR 270 5% ,25w FC TCe@400/%000 Ore0G | Cb2715 
VO8Se2745 KESISTOW 270 SX ,25W FC TCE#490/%000 oteoG | cae715 
DoF 362715 RESISTOR 270 S¥ ,25w FC TC #=400/4600 01606 | CBeT15 
Obs se2715 RESISTOR 270 5% ,25W FC TC9400s4000 o1s0G | CBe71$ 


Peodseud lt RESISTOR 470 225m FC TC8eb00/e000 01606 cBa71s 


ObR5eU715 RESISTOR 470 5X ,25W FC 1CRedooseonno 01606 CB47}5 
OOReATIS RESISTOR 470 SX ,2Sw FC 10 39400/4600 $606 C84at1s 
068304715 RESISTOR GIO SX ,25W FC TCEwd00s+000 01606 CBU7LS 
ObbseG715 RESISTOR 470 5% ,eSw FC Tlewdonsso00 0160G CHa7tS 


CB47ES 
CHaT1S 
CeaTI1§ 


RESISTOR 470 e256 FC TlE~dO0s 4600 
RESISTOK 470 SK ,254 FC ICaeud0s4ou0 
RESISTOR 470 S¥ ,254 FC ICsedu0s+e00 


N1606 
01606 
L606 


Dek zeuTIS 
Oobsesd715 
Cobeet715 


5080-94 56 SWITCH, PUSHBUTTON e8uso S0600eS4 86 


Sosteagae kKEy CaP 26usg 50uteosae 
Sa60~e4a02 SLTOE ASSEMBLY 28480 S0oO0e4802 
So2d=$uan SPRINGSDETENT 2buko S020—5440 
504009450 “SWITCH, PUSHBUTTON 26480 50600096 $6 
Soqt=os$1 KEY Cap 28460 50d1+0551 


S00 894 h6 SWITCH, PUSHBUTTON eduao 5060=9456 


Souten 3S} KEY CAP 26080 Su0gio0 $5) 
506094 SH SWITCH, PUSHBUTTON P8uad 5000994 56 
504109351 KEY CAP 28480 S$041=035] 
5060094 36 SWITCH, PUSHBUTTON 26480 506089456 
Sourens%Sy KEY CAP 28480 5041+035) 


5000°%d $0 


S060e9d kb SWITCH, PUSHBUTTON 28450 


Scaienese2 KEY CAP ‘ 26480 Soap~eoese 
306090 56 SWITCH, PUSHBUTTON eb4uae 506099036 
SGdleg25p meY CAP 28480 5041"0252 
Soe0—9d te SWITCH, PUSHBUTTON 26480 506009456 
Snutagese KEY CAP 28480 500)"-0252 


505049445 SWITCH, PUSHBUTTON esuao S060#94 36 


Sous eS $16 KEY CaP 24480 Souto3ts 
S0oNe VG te SWITCH, PUSHBUTTON 284460 SOobe94 $6 
Soule5252 KEY CaP 24480 S04t=cese 
500999036 SWITCH, PUSHBUTTON ahuae 5060"9430 
Sout~en2se2 KEY CAP ePouso So0upeo2Se 


506029436 SWITCH, PUSHBUTTON 28480 500049430 
Sndpwodte wey CaP 2babo Soutensts 
ShoveFd bo SWITCH, PUSHBUTTON 26460 50600e9U36 
Soutenuok kEY CaP 26480 S0Gt~ouns 
S0n0+94 36 SWITCH, PUSHBUTTON 28480 500099436 
SouteO318 KEY Cap 28480 S0ut~0516 


506009446 SWITCH, PUSHBUTTON 26480 5000096 56 


Soateosie KEY CAP 28480 50u1~0518 
S000~8436 SWITCH, PUSHBUTTON 28680 %060094 $6 
Soureasik KEY CaP 28480 $041%0318 
500009436 SWITCH, PUSHBUTTON 26440 40609e9uS6 
SndleN31 KEY CAP 284860 90414-0318 


S0e00~694 46 SWITCH, PUSHBUTTON 26480 506069436 


Stateoso9 - KEY CAP 284040 50410309 
506089436 SWITCH, PUSHBUTTON 28480 $060°9436 
Sudten3o9 KEY CaP 28460 5041~0309 
SO0n0#94 36 SWITCH, PUSHBUTTON 25480 S000"9436 
Sourensin Key CAP 2RuBO S0G1 #6316 


See introduction to this section for ordering information 
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Model 4262A 


Reference 
Designation 


43 


4$Ji 
AyJs2 


ASS1 


ayn] 
aa (OPTION 004) 


Aasy 
Auda 
bass 
AgJa 
AgJS 


AUJ6 
Aud? 
Aaja 
aaJs9 
AGglio 


Audit 
Aust? 
Aud13 
AaJta 
AGJES 


AaJ{6 
Addy? 


Aunt 
AS (OPTION 004) 


ASUS] 
ASUS2 
ASUS3 
A5OS4 
ASDSS 


ASODS 
ASDS? 


ASS! 


A$Se 
ASS3 


asa 


ho 


AT 


HP Part 


50460+94 36 
Souien3s{a 
506069436 
So4ien3o9 
5060-9436 
Sodientts 


$060-9436 
50ci-o318 
506009436 
Sodten3sia 


1620¢1200 
1A20e D491 
1820¢0491 
1620"049] 


B120%0365 
bLeHense2 


0U262e66503 
04262626503 


1254 ~32A3 
P200#O4RS 


310191973 


04262-61609 


04262-66544 
04262-26544 


1251-0923 
1251-0923 
1251-0923 
1251-0923 
1251-0923 


1251-0923 
1251-0923 
1251-0923 
1251-0923 
1251-0923 


1251-0923 
1251-0923 
1251-0923 
1251-0923 
1251-0923 


1251-0923 
1200-0607 


St20e0304 


04262666505 
042620260505 


1990°0$17 
1990S 2} 
199000517 
199069517 
1990=0521 


199040517 
1990-0665 
S0o09943o 
SOupegkae 
5060-9436 
Sodieh $09 
506089436 
Sovien2se 


ALedeNsel 


Table 6-3. Replaceable Parts (Cont'd). 


Description 


SWITCH, PUSHBUTTON | 
Key CAP 
SWITCH, PUSHBUTTON 
KEY CaP 


SWITCH, PUSHBUTTON 
KEY CaP 


SWITCH, PUSHBUTTON 
KEY CaP 


SWITCH, PUSHBUTTON 
KEY CAP 


Ic INV TTL LS Hex LeINP 

TC OCDR TTL BCDeTOHeDEC satan Gol TNE 
IC DCOR TTL BCDOSTO@DEC 4eTOel Gel INE 
IC OCDR TEL BCD@TO#DEC UotOol OuL Ine 


CABLE ASSEMBLY, GO*PIN 
CABLE ASSEMBLY, 34ePIN 


HPweTH CONNECTUR BOARD ASSEMBLY 
PC BOARD, BLANK 


CUNNECTOR 24ePIN F MICRORIBBON 
SOCKETSIC 14eP[N PC MOUNTING 


SwiTCHeSL 7FetaeNS DIP@SLIDESASSY ,1A 


CABLE ASSEMBLY 


THUMBWHEEL SWITCH HOARD ASSEMBLY 
PC BOARD, SLANK 


CONNECTOR, 
CONNECTOR, 
CONNECTOR, 
CONNECTOR, 
CONNECTOR, 


CONTACT 
CONTACT 
CONTACT 
CONTACT 
CONTACT 


MOM HM POP 


CONTACT 
CONTACT 
CONTACT 
CONTACT 
CONTACT 


CONNECTOR, 
CONNECTOR, 
CONNECTOR, 
CONNECTOR, 
CONNECTOR, 


CONTACT 
CONTACT 
CONTACT 
CONTACT 
CONTACT 


CONNECTOR, 
CONNECTOR, 
CONNECTOR, 
CONNECTOR, 
CONNECTOR, 


MMMM M MMM YP 


CONNECTOR, 2 x CONTACT 
SUCKETSIC L6eCONT DIP#SLDR 


CABLE ASSEMBLY, FLAT 


COMPARATOR KREYBUARD ASSEMBLY 
PC BOAKD, BLANK 


LEDeVISIHLE LUMeINT25MCD IF x 20MA@MAX 
LEDwVISTBLE LUMeINTE2,2MCD IF SSUMAeMAX 
LEDeVISTRLE LUM*INTS3MCD TF S20MAeMAX 
LEDeVISIBLE LUM*INTS3MCD IF a20MAemMaX 
LEDeVISIBLE LUM*#IAT22,2MCD JF eSOMAeMAX 


LEDwVISTALE LUMeINTS3MCD IF S20MAmMAX 
LED-VISIBLE LUM-INT=1.0MCD IF=20MA-MAX 
SWITCH, PUSHBUTTON 

KEY CaP 

SWITCH, PUSHBUTTON 

KEY CaP 

SWITCH, PUSHBUTTON 

KEY CAP 


CABLE ASSEMBLY 
No? ASSIGNED 


NUT ASSIGNED 


NOT ASSIGNED 


26480 
24486 


28u8o 
asubo 
28480 
28480 
ehasoa 


en4ao 
2hubo 
e&uKo 
26480 
2naen 


28460 
28u80 
26489 
28480 
28480 


26480 
O1ses 


ebuso 


284880 
28480 


ebubo 
26480 
20480 
2hudo 
ebubu 


28480 


28480 
26ab0 
28480 
28450 
28460 
28460 


28480 


See introduction to this section for ordering information 
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Mfr Part Number 


5000°9436 
S0d1-0316 
S069"9436 
$0410309 
50609430 
50410318 


S0ode9u 46 
504t-0318 
$060=9u S06 
504100318 


SN74LSO5N 
SN744G5N 
SN74445N 
SN74$d5N 


812090365 
BL20-0362 


04262066503 
04262020505 


125193283 
120080485 


fiPe1928 


8120°0564 


04202066505 
04202426505 


1990°0517 
199020521 
1990°0517 
199060517 
199000521 


199060517 


S0e0e9US0 
SOuL-o$42 
506099436 
5041=0309 
506089430 
Sodteoese 


BL20¢03e1 
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Section VI Model 4262A 
Table 6-3 
Table 6-3. Replaceable Parts (Cont'd). 
Reference HP Part er 
; A Description Mfr Part Number 
Designation Number 
Ag 04261077009 POWER SUPPLY BOARD ASSEMBLY 28480 04261077009 
04261087009 PC BGARD, BLANK 28480 04261687009 
A9C 0180~0°10S7 CAPACITORSFXD 2200 16VOCw AL ELECT 28480 O180"e {087 
agc2 048001057 CAPACITORIFXD 2200 UF LovOCW AL ELECT 28480 018901057 
AgC 018001057 CAPACITOREFXO 2200 yevocw AL ELECT 28480 ULBO9#1 057 
AgCG 0180~10%6 CAPACTTGRSFXO 1000 UF 25V0C AL ELECT 28480 0180"10%6 
aacs 0180"1056 CAPACTTORSFXD 1000 2SvVDC At ELECT 28480 01401056 
A9C6 01406N200 CAPACITOReFXD 390PF eeSx $00VOL MICS0470 72136 DM} SF 391 JG300WVICR 
AQC? O1A0~0R14 CAPACITURIFXO LOCUF ¢100010% 16VOCW AL 28480 018-0814 
AgCa O1AR| 0814 CAPACITORSFXD 1UOUF 41000ef0% 16VDCW AL 26480 0180-0814 
Ag9C9 OLRO*O8I4 CAPACTTORSFXOD JO0UF #100010% 1oVDCW AL 28480 01800814 
AgCRY 1901=0237 OLOOEsSI, RECTIFIER BRIDGE, 200V 28480 190390237 
49CR2 1904+0237 OLObEsSI, RECTIFIER BRIOGE, 200V 28480 19010237 
AgQy 185400049 TRANSISTOR NON 2N3053S SI TOes$9 POs{W 02036 2N5053 
A902 5080-3078 TRANSISTOR NPN S] 
A9Q$ 5080-3078 TRANSISTOR NPN SI 
a9Gu 5080-3078 TRANSISTOR NPN ST 
AOR, OR11e2771 RESISTOR ,18 3% 3w PW TC20+"90 KS$e2b 
AQRD O8t191746 RESISTOR ,36 5% Ww PW TC80e"800 bWHe9 50/1008) 
AGRS 068301025 RESISTOR {Kk 5% ,25W FC TCBs400/+600 cBh1e2s 
AQRU OB1L101746 RESISTOR ,$6 SX 2W Pw TC B0e"800 BWHe ew So/1000J 
AORS 075709436 RESISTOR S,i1k 1X% ,f25W EF Tle0ew100 Chel /BoTOeSi LaF 
a9R6 2100-252) RESISTOReTRMR ak 40% C SIDESALS foTRN ETSOX202 
AQR? 0757%¢0440 RESISTOR 7,5K 1% ,$25w F Tledeei00 CUnl /BeTVoTSOl oF 
AQKB 075720289 RESISTOR 13,3K 1% ,J25W F TL20e=100 ME UCL /b0T OM SS2eF 
AQRG 0698-4020 RESISTOR 9,53K 1X ,125W F TL 50¢9100 Col /Ba 106953) oF 
A9K10 OTS TN ade RESISTOR OK 1% ,125W F TCeO+H100 C4wt/BoT0"l 002eF 
AORIt O757—9442 RESISTOR 10K 1% ,f25W F TORO+*100 Coat /BaTOelO02=F 
AGRI? 6698=3155 RESISTOR 4,o4k 1% ,125e F Tle04+$00 Cdel/Helwdout oF 
AQRYR 069893155 RESISTOR U,O4K 1% ,125W F TLede=t00 Cue) /BeTOeUOd 1 oF 
ADRLG OoIBe343t RESISTOR 28,7 1% ,1eSw F 1Ce04~100 PME SS el /delOadSR7 oF 
AORIS 075709420 RESISTOR 750 1% ,125W F TC8O+elu0 Chel /AafQeIS{ nF 
A9K16 069803427 RESISTOR 13,3 1% ,125W F TC=04"100 PMLS5e] /8eT00) SR Sor 
AOR? 0757-0317 RESISTOR 1,353K 1% ,125W F Toede~100 CUap/AalOolssio€ 
AOR18 0757-0159 RESISTOR 1K 1% .5W 
AQR19 0683-7529 RESISTOR 7.5K 5% .25W 
AgUY 182600271 1¢ 74] OP AMr LMT4ICN 
AgU?e 5080-3834 IC 723 V RGLTR 
AQU3 18260271 IC 741 OP AMP LMTG1CN 
Agua 182600271 IC 744 OF AMP UM74ICN 
AG MISCELLANEOUS PARTS 
504003504 HOLDER, CAPACITOR SO4u~5304 
04261950022 SUPPORTER, BOARD 04261050022 
A10 NOT ASSIGNED 
Ati 0426206651} OSCILLATOR & SUURCE RESISTOR HOARG ASSY O4eud"b6511 
04262026511 PC BOARD, BLANK OU2b2~0265h1 
ATIC) 0LA002396 CAPACTITGReFXD 1O00UFs7Sejf 0% 7SVOC AL S9D{QKGOTSUPS 
Avic2 01602200 CAPACITORSFXD G3PF #e5% 300VDC Olade2200 
ALIC3 01400"1051 CAPACITOR, FXD 100 UF 14y ™ 0180"105} 
AliCa U1AD|91051 CAPACITUR, Fxb 100 UF lov M OLso~"sO5l 
a1ics 018001052 CAPACITOR, FXD 220 UF 6.3V M 0160%3082 
AL1ICo O1L80"1G51 CAPACITOR, Fx too UF tev M Ols0~°105) 
ALIC? 018001051 CAPACITOR, FxD 100 UF lov ™ O1s0=1051 
41108 0160-5819 CAPACITOR, FXD 3300 PF S0V 
Ayie9 0160-5819 CAPACITOR, FXD 3300 PF SOV 
A1IC10 0180-0228 CAPSCITOR@FXD 22UF ee10% 15V0OE Ta ISuUD220K901SRe 
ALICHS orenege2d CAPACTTORSRXO 22uFe~e10x 15VOC TA 1Sobe2oxI01 She 
AL1ICs2 018001052 CAPACITOR, FXD 220 UF 6.3V M 0180"105e 
ALiCR) 190260688 DIUNEeZNR S3,0V 2% VOeIS PHstw TCe4, 061% SZ 112450491 
aqitha 1901-0025 DIODE GEN PRP tONV 200MA DO—7 1901-0025 
ALICRS 1901-0025 DIQVESGEN PRO iN0V 200MA DOS? 1901-0025 
Aiicra 190160025 DIGNESGEN PHP 100V 200MA 00-7 1IOL$0025 
ALICRS 19n1%0025 DIODE eGEN PRP 100V 200MA 00+? AVutuoes 
AL1ICR6 1901-0040 DIODE-SWITCHING 30V 50MA 2NS DO-35 1901-0040 
Ay1CR?7 1901-0040 DIODE-SWITCHING 30¥ 50MA 2NS DO-35 1901-0040 
ALICKA 1902-3037 DIODEeZNR 3,16V 2% 0007 POs, dw Tlee, 004% 
ALICR? 190203149 DIODE*ZNR 9,09V SX DOe7 POS,UK TlE+, 057% FZ7256 
ALtcRrtio 1901-0040 DIODE-SWITCHING 30V 50MA 2NS DO-35 1901-0040 
ALICRI1: 1901-0040 DIODE-SWITCHING 30V SOMA 2NS DO-35 1901-0040 
ALICRI2 1901-0040 DIODE-SWITCHING 30V SOMA 2NS DO-35 1901-0040 
ANICK]3 1901-0040 DIODE-SWITCHING 30V_ 50MA 2NS DO-35 1901-0040 
A11CR14 1902-0688 DIODE-ZNR 53.6V 2% DO-15 PD=1W 
AIICRI5 1902-0688 


See introduction to this section for ordering information 
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Model 42624 


Table 6-3. Replaceable Parts (Cont'd). 


Reference HP Part Qty 
Designation Number 


ALiKY 0490-0234 
Ayike2 0490-0234 
ALIKS 0490-0234 


Mfr Part Number 


Description 


RELAY, REED 
RELAY, REED 
RELAY, REED 


Ayika 


A114 
a1in2 
ALTHO 
Aqina 
AyIAS 


AL1N6 
AgiaQ7 
41498 
A1iag 
A1L1N19 


AL1O11 
ALiot2 
Ayings 
ay1ara 
a11aris 


ALIQ+6 


ALIRY 
ALiRe 
ALIRS 
ALIRG 
AYIRS 


ALTERS 
ayiR7 
ALIRA 
ALIRG 
ALIRIO 


APVIRG 
ALIRG2 
ALIRy3 
AYIRY4 
ALIRTS 


ALIR {be 


ATIRI? 
ALtRi8 
ALtR49 


ALIR20 
ALIR21 
ALIR22 
ALIR23 
ALIR?A 


aLtR25 
AL1IR26 
ALIR27 
ALER28 
Aq1R29 


ALIR30 
ALERSt 
ALIURS2 
ALLtR33 
A11R 3a 


ALIRYS 
ALIRS6 
ALIR37 
ALIR3S8 
411839 


ALIR4O 
ALIRaL 
AL{Ru2 
ALLRas 
AyiRag 


AthRaS 
ALIR46 
AL{R4G? 
ALikua 
ALiRu9 


41tRSO 
AYVIRS| 
ALIRS2 
A11R53 


ON9DeA 226 


5080-3078 
1A53~-0020 
5080-3078 
1855-0082 
5080-3078 


5080-3078 
5080-3078 
5080-3078 
5080-3830 
5080-3830 


1855-0268 
1855-0268 
1853-0020 
5080-3078 
185300020 


1853-99020 


076860003 
068303335 
OC63BaeGhts 
068405005 
068 305605 


O07570eN865 
9757 eG442 
0698e 0083 
0698=0083 
0797-0405 


97S7@9405 
NbARe2TOS 
CHAR 4e2705 
068401535 
068301535 


0698-4471 


G757eG4Ke2 
069864420 
069A we thde 


069893155 
O7S7=aA278 
064383335 
0757-0281 
O68 503538 


0O9Ked4dF8 
069801427 
0757-0437 
0757-0459 
069801 4a7 


0698-4444 
0683508225 
Ook sad725 
0683=3335 
0757 eG 443 


OTS Te H416 
069803154 
On63e$625 
068503335 
968307525 


064303335 
0685=3335 
068303535 
068303535 
075720486 


0757-0486 
0757Q4R6 
O75 7e04bb 
0683033535 
068303535 


068303335 
0683e3335 
068303335 
0683-5605 


RELAYIREED 


TRANSISTOR NPN $1 PDR30OMW FT SZZ200MHZ 
TRANSISTOR PNP SI PDOS300MW FTZ1S0MH2 
TRANSISTOR NPN SI PDaS00MW FT s200MHZ 
TRANSISTOR MOSFET PeCHAN DeMODE SI 

TRANSISTOR NPN SJ] POSSOOMW FIT S200MHZ 


TRANSISTOR NPN SJ] PDS300MW FIS200MHZ 
TRANSISTOR NPN SI PDS300MW FT S200MHZ 
TRANSISTOR NPN SY PRESOOMW FT E2Z00MHZ 
TRANSISTOR JoFET NeCHAN DeMUDE SI 
TRANSISTOR JeFET NeCHAN DeMODE St 


TRANSTSTOR JeFET NeCHAN OemMODE SI 
TRANSISTOR JeFET NeCHAN DeMUDE SI 
TRANSISTOR PNP SJ] PUaBSOOMW FTEISOMMZ 
TRANSISTOR NPN S] PDS300MW FTZ200MHZ 
TRANSISTOR PNP SI POSSOOMW FTSISOMHZ 


TRANSISTOR PNP ST PDSS00MW FISISOMHZ 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESTSTOR 
RESISTOR 


RESISTOR 
RESISTOR 
Re SISTOR 
RESISTOR 
RESISTOR 


RESISTOR 


1K £0% 3w MO TC8040250 

33K Sx ,25w FC TC t9400/4800 
205 $k ,125W F fCeNe~100 

56 Sx ,25W FC TOted0074500 
$6 5% ,2S5W FC 1032040074500 


100K 1% ,f25w F TOBOewtN0 
10K 1% ,125w F TCs0e~t60 
1,96K 1X ,f25W F TlE0++100 
1,96K 1% ,t2Sw F TCs0e"100 
162 1% ,125w F TCs0e9100 


162 1% ,t25W F TCedersu0 

27 5% ,25W FC TCse400/+500 
OT SK ,aSW FC TCeedN0s +500 
15% 5% ,25w FC TOtd00s+400 
15% 5% .25w FC 102040074800 


7,87K 1% , teow F TCs0e~100 


FACTORY SELECTED PART 


RESISTOR 
RESTSTOXR 
RESTSTGR 


RESISTOR 
RESISTOR 
PESISTOR 
RESISTOR 
RESISTOR 


RESTSTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESTSt0P 
WESTSTOR 
RESISTUR 
RESISTOR 


RESISTOR 
PESISTUR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTUF 
RESISTOR 
RESISTOR 


RESISTOR 
RESESTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESTSTOR 
RESISTOR 
RESISTOR 


10K §X% ,125W F TC&0471 00 
226 1% ,125W F TLB0e"1 00 
4,42 1% ,125W F TCsde5"100 


U,6Uk tk ,125W F Tladeel O90 
1,78 1% ,beSw F TCs0e~100 
33K 5¥ ,25w FC Tls-40074800 


2.74K 1%.25w F TC=0+-100 


33K 5% ,eSW FC TCs~40074800 


S3,0K £% ,leSw F Tl sve~100 
4OOK .5% .25W 
4.75K 4% ,12@S5w F TOsNe-300 
56.2K t% ,125w F Tl sn e0i0 
4OOK .5% .25W 


4.87K 1% ,)25W F TCEO+e100 
Byam 5X ,25W FC Tlmedonse700 
4.7K S% 25m FC TCse400/4706 
33K 5% ,25W FC TCeed0ds4kO0 
11K 1% ,1ASW F TCED+e1 00 


Sti 1% ,125" F TCs04~100 
a,22k 1% ,f25e F Tlsuseliuo 
5,0K 5% ,25w FC tC seu007¢700 
33K SX yaSw FC 10840074600 
7,5K SX ,25w FC TCa0dd0se700 


33K Sx ,25W FC TEewd00se8N0 
33K SX .25w FC TOted007+H00 
$$K 5% ,25W FC TO2#400/4A00 
33K 5% ,25w FC 109940074800 
750K 1% ,425w F TC80¢0100 


7SOK 3% ,125n F fCeO+e100 
750K 1% ,125W F TC30e"100 
750K 41x ,125W F TC20e0100 
33m 5% ,25w 1C2"40044800 
33k SX 4250 TCmrsdoseh00 


33K 5X 25" 
33K Sx ,25wW 
33K SX ,25w 
56 5% .25W 


, TO89d0074+800 
TC9©d00/ +6800 
TC e400 s +800 


o3e98 
03298 
03298 


03298 
03298 
01606 


01006 


05298 
25480 


28460 


01006 
91006 
01606 
03298 


95298 
035298 
91606 
01006 
01606 


01606 
01606 
01606 
01006 
05520 


055e0 
05520 
052d 
016006 
01606 


01606 


01606 


0to0G 


See introduction to this section for ordering information 


049090226 


1854-0071 
18539020 
14354%007] 
1855~0082 
185400071 


1865460071 
1854-0071 
16540007) 


1885-0268 
1885-0268 
185 $-0020 
1454e90071 
1653-0020 


1853-0020 


FP Sedu 25001 001 0K 
CH3535 
COal Be 0e2QSk oF 
CRS54605 
CH5005 


Chel /Bel Owl Nl Sor 
CUw] /Ret Nol O0eoF 
Chaf /BeofGel Fol oF 
Coal /BeollLel GoleoF 
Cael sBeoTOelodkaF 


Cuwt bet OelockoF 
C82705 
CR270S 
C1555 
CB1S35 


Coot sAwlOwl G0ear 
Cdn {Bot 0we2oReF 
Chat /AeTVeddel mF 


Chal /Boe TV edo {oF 
Chal sBot Dal 7h) of 
CRESES 


C85SSS 


Cdeol /ReT00S3b20F 
GoWBelue? 


Nodhe 1 4e? 


Coe225 
Cbu7es 
Ch3535 
Coe{sAwTOel pear 


Coal /Sml eS] [Rok 
Cuap/BwTOet2e 1 oF 
CH56e5 
CK3$35 
C87525 


C83355 
CAS335 
CH3335 
CH3335 
CMF eSSe1 


CMF e551 
CMF eSSe1 
CMF eSSel 
CK3355 
C85335 


Cb3535 
CB3335 
CA3335 
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Reference 
Designation 


AttTt 
ayite 


AL1Ut 
Atti 
Artus 


Ate 


4121 
AteCee 


A12C3s 


A12Cca 
412CS 
A12Co 
Aie2c? 
A12C4 


Ay2eC9 

A1le2C10 
4yeca 
A1eci2 
&$2C13 


AyeCya* 
Ay2C15 
A12Ci6 
612047 
442014 


A12C49 
412020 


A12CRI 
AL2CR2 
APECRS 
AreCRaA 
ALECRS 


AL2CRe 
AL2CRT 
A12CeS 
AL12CRI 
AleCkio 


A1L2CR11 
ALeckie 
AY2CRYS 
AL2CR14 
AY2CRIS 


41 2CRib6 
AV2CRI7 
A12CRIK 
AL2CKI9 
ALeCR20 
A12CR21 
Al2CR22 


Al2K1 


Ayedy 
AL2ne 
Atens 
Ai2qu 
44205 


A12Q6 
41207 
A12Q8 
41209 
41eag10 


ALeart 
A12012 
A1201.3 
A1l20;4 
A12045 


AL12016 
412017 
ay2ay8 
A12at9 
A12020 


Ay2Qel 
A12Q22 | 
As2023 


Model 4262A 


Table 6-3. Replaceable Parts (Cont'd). 


HP Part = Mfr 


28480 
28489 


Mfr Part Number 


9100"08b6 
910080466 


TRANSFORMER, PULSE TOKUL2NG 
TRANSFORMER, PULSE TOKO] 2NG 


910000866 
9100*0466 


1826-0043 
182600319 
142600326 


IC OP AmP 
1c oP AMP 
IC OP AMP 


o3suoF 
07933 


LF 3564 
RCUSSBON 


RANGE RESISTOR BOARD ASSEMBLY 
PC BOARD, BLANK 


28480 
28480 


04262-66612 
04262-26612 


292P 08292 
OMLISE390J0300WVICR 


04262-66612 
04262-26612 


016000159 
914040190 


CAPACITORFXD GAGOPF ¢=2f0% 200VOC POLYE 
CAPACTTOR@F XD 39PF #eS% 300VOC 

SFACTORY SELECTED PART 
CAPACTTOReV TRMReCER 2eBPF 3$50V PCeMTG 
eFACTORY SELECTED PART 


0420. 
72136 


0121-9059 73899 OVILPRAA 


016001083 CAPACITOR, Fx 400 UF jov M 284890 018001051 


018081051 CAPACITOR, FXD 100 UF tov M 28480 O1d06105} 
0150-0050 CAPACITTOR@FXO 1000PF #400202 YKVDC CER 28480 0150-0080 
O150-0050 CAPACTTOR@FXD LO00PF ¢80"20% IKVDC CER 28480 015060050 
015060050 CAPACTTUREFXD 1000PF +800820% IkvOC CER 28480 0150#0050 


9140-0050 CAPACITOR@FXD 1000PF ¢&u020% tkvDC CER 26480 01800050 


015089050 COPACTTOReFXD 1O00PF +80e20% 1kKVNC CER 28480 015990050 
0421890105 CAPACITOReV TRMReCER GeS5PF 200V FCeMTG 73899 DVyJPRS35D 
9t40+0269 CAPACITGReFXD (UF e?5ef0% 180VNC AL o420s JODLOSGISORAC 
036002150 CAPACTTGReFXD §3PF +¢eSX S00VDL 28uao G160°2150 


0160-2307 CAPACITOR-FXD 47pF +-5% 300VDC 

OLGO"1951 CAPACITOR, FxD 100 UF lov mM 2buso G180°1051 
016001053 CAPACTTOR, FXO 100 UF tov M 28480 O1b041051 
O1K001051 CAPACITOR, FxXD 100 UF Jovy M 26480 0160°1051 
018001051 CAPACITOR, FX 100 UF lev M 284bo Ob80*1051 


= 


CAPsClTOR, FXD 100 UF 16V 
CAPACITUR, FXD $00 UF tov M 


28480 
28480 


0160-1051 
0$80°1051 


OLKO%1081 
O1R80°105! 


1901-0040 DIONE SWITCHING 3oV SOMA 2NS 0035 26480 1901-0040 


196140040 DIUDEeSATTICHENG 30¥ SOMA 2@NS D0e35 28480 1901-0040 
190120040 PTOBE SWITCHING 30V SOMA 2NS 006355 28480 1901-0040 
1901-0040 DIODE SSHITCHING 30V SOMA 2NS 10635 26ubo 1901en040 
1901-0040 DIODE eSSKITCHING 3OV SOMA 2NS DO035 28480 190f0040 


19010040 OLODESSHITCHING 30V SOMA @NS N35 28uso 1901-0040 
1901-0040 DIODEeS*TTECHING 30V¥ SOMA 2NS L09835 2880 1901*0040 
$9obene4an DIODE SSWITCHING 30V SOMA ANS. DN035 28480 1901<0040 
1901-0040 DIODESWITCHING SOV SOMA 2NS DUR3SS 26480 1901"0040 
190160040 PIQDEeSWITCHING SOV SOMA 2NS 00035 28489 190j~0040 


tea LTeqgay DIODE eSWITCHING 30V¥ SOMA @NS D0035 28489 190390040 
19o1l~o040 DIODEeSWITCHING $0V SOMA 2NS DOW835 28u8yg 1901-0040 
190203149 DYTOOReZINR 9,09V SX DGwe7? POS, dW TO5e, 057% 02256 FZ272%S6 

190160040 OLODEeSHWITCHING 30V SOMA 2NS 00035 28480 19010040 
190160040 OVODEeSWITCHING 30V¥ SOMA 2NS DNW35 26480 1901-00400 


190160040 OLODE SWITCHING 30V SOMA ONS DUe35 26460 1901~0046 
1901-0040 DIODE eSWITCHING 30V SOMA 2NS DUe3S 26480 190100040 
190beQH40 DIQDESSWITCHING 30¥ SOMA 2@NS DUES 25480 1901¢0040 
190199040 DINDEeSWITCHING 3JOV SOM& 2NS 00035 26480 | 1901-0040 
1901-0040 DIVDESSHITCHING 30V SOMA 2NS DUe35 28460 | 1901*0040 
1901-0376 DIODE-GEN PRP 


1901-0376 
0490002387 


DIODE-GEN PRP 


RELAY, REED 2A 049080257 


1855-0223 TRANSISTOR JeFET NeCHAN 


1855-0223 TRANSISTOR JeoFET NeCHAN DemODE S] 
1855-0223 TRANSISTOR JeFET NeCHAN DeMONE S$] 
1855-0128 TRANSISTOR J-FET N-CHAN SI 

1855-0223 TRANSISTOR JeFET NeCHAN DeMODE SI 


1855-0223 TRANSISTOR JeFET NeCHAN DeMODE SI 


1855-0223 TRANSISTOR JeFET NeCHAN DeMOOE SI 
1855-0223 TRANSISTOR JeFET NeCHAN DeMUDE SI 
1855-0223 TRANSISTOR JeFET NeCHAN DeMUDE SI 
1855-0223 TRANSISTOR JeFET NeCHAN DeMODE $1 


1855-0223 TRANSISTOR JeFET NeCHAN DeMODE 

5080-3078 TRANSISTOR NPN SJ PDS300MW FT3200MHZ 28480 1850"0071 
5080-3078 TRANSISTOR NPN SJ] PDS300MW FT a200MHZ 28480 LA54w007) 
5080-3835 TRANSISTOR JeFET @N5245 NeCHAN De=MODE SI 0169H 2NSeas 
1854-0013 TRANSISTOR NPN 2N2218A SI TUS PDeBOOMW 02036 2N2218a 


1853-0012 TRANSISTOR PNP 2N2904A SI T0039 PDEEDOMW 0169K 2Neqoaa 


1853-0020 TRANSISTOR PNP S] PDa300MW FTetSomHz 28480 1893-0020 / 
18530020 TRANSISTOR PNP Sf} POSJOOMN FTRILSOMH2 28080 1853-0020 
185300020 TRANSISTOR PNP ST PDB3OOMW FTSISOMHZ 28480 1855-0020 
5080-3078 TRANSISTOR NPN ST PDE3OOMW FTe200MHz 28480 1854-9071 


1853<0020 
185380020 
1853-0020 


185300020 
$853-0020 
1853-0020 


2e46o 
28480 
28480 


TRANSISTOR PNP S31 PDS300MW FTaLSOMHZ 
TRANSISTOR PNP SI PDB300MW FTB1SOMN7Z 
JRANSTSTOR PNP ST POa3s0OMW FTaiSomHz 


See introduction to this section for ordering information 
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Table 6-3 


Table 6-3, Replaceable Parts (Cont'd). 


Reference HP Part Ot 
Designation Number Y 


ay2aRry 210062514 
AV2Rea 068301055 
AV2R3 068341055 
Ay2Ra 069802298 
ALTERS 0698 e2294 


Description Mfr Part Number 


RESISTOR@TRMR 20K 10% C SIDESAD) peTRN ETSow203 
RESTSTOR IM SY ,25W FC TC8#80074906 cBb1055 
RESISTOR 1M SX ,25W FC TCOxe800/+900 C61055 
RESISTOR 10 .05% .33W 069492298 
RESISTOR 100 .1 .05% 069882294 


RESISTOR 1010.1 .05% 

RESISTORIFXD 10,0K OHM 0,05% 1/8W MF 
RESISTOR 1.111K .1% .125W F TC=0+-100 
RESISTORIFXD 90,0K OHM 0,05% 1/8W MF 
RESTSTOR 10K ,3% ,t25w F TEEO+"100 


A12R5 069892296 
A12R7 1692214 
AL2eRa ‘ 0698-7847 
AL2RS O69Be222a5 
AY2RI0 069803329 


069842296 
069Be2214 


0698-2225 
PMESSet /8eTOel002eD 


Alert 0683=3335 
areRt2 068324705 
AL2R43 06k 304705 
Ai2Ri4 098301055 
AL2RIS 0683-1055 


RESISTOR 33K SX ,25W FC Tle-400/4800 CB3335 
RESISTOR 47 2e5W TC 2940074500 €84705 
RESISTOR 4? eS TC30400/4500 CBATOS 
RESTSTOR 1M eda TC 2800/4900 C81055 
RESISTOR 25 TC 380074900 cBhL10$5 


AL2R16 068391055 
AL2R17 06R3=1085 
AL2R18 0683"1055 
AL2R{? 0683-1055 
412R20 068391055 


RESISTOR 225 
RESISTOR 1! 25h 
RESISTOR eeaw 
RESISTOR 1M 22h 
RESISTOR e25w 


1C20800/4900 C41055 
TC 2eB 0074900 CKL0S$ 
TC 3080074900 C810$5 
TL 3780074900 C81055 
TC EHB80074900 CB10S5 


AL@R21 9683~1055 
AL2R22 068364655 
Av2ek23 0683-2225 
AferRed 0683-2225 
AL2R25 0683-2225 


RESISTOR 2S TC 3980074900 cB1055 
RESISTOR 25w TC 2800/4900 CBL055 
RESISTOR 2. .25W FC TC=-400/+800 
RESISTOR 2. -25W FC TC=-400/+800 
RESISTOR 2. » .25W FC TC=-400/+800 


412R26 0683-2225 
At2Ro? 0683-2225 
A12R28 0683~1035 
ALaR29 063385655 
At2R3o 0757-0442 


RESISTOR 2. » .25W FC TC=-400/+800 
RESISTOR 2. .25W FC TC=-400/+800 
RESISTOR 10K S*% ,eSW FC TO Se40074700 CR1038 
RESISTOR 5,604 52 ,25w FC TE2—900/41100 CES655 
RESTSTOR 10K 1% ,25* FC TCse400/4700 


AL2R31 0757-0433 
AL2eR32 068 Set 005 
AL2R33 0643"f055 
ayeRga 0757"0394 
Ay2R35 N65 We 1 035 


RESISTOR 3,32K 1%..125W FC TC=-400/+700 

RESISTOR 10M 5% ,25w FC TCt~F00s41100 01606 Ch1065 

RESISTOR 1M 5X ,25W FC TCew80074900 0160G CB1055 

WESTSTOR 51,f 1% .125W F TCsG+ei00 0$2%6 Cae1/Beldedsiky se 
RESISTOR 10K S¥ ,25W FC TCzedoos4700 01606 CR10S5 


AL2aR3e , 0683-0275 
A{2R37 064 sed7O5 
Ay2Rr3a 06d 504705 
AL2R39 0757~0 $94 
Ale@R4o COAST OSS 


RESISTOK 2,7 5% ,25W FC TC3e40074+500 01606 C8276S 
RESISTOR G7 Sa ,25" FC TC s6400/9500 01406 cha70s 
RESISTOR 47 5% ,25Ww FC TCew40G7+900 91606 cHa70s 
RESISTOR S1,! 1% ,125w F TCSGe~106 03298 CUml Be OeSi ni wk 
RESISTOR 10k SX ,2S5w FC TCe-40074700 01606 CH1035 


RESISTOR 2,7 S¥% ,254 FC TOBe40074500 01606 | CB8eTGS 


Ay2Raq 0683~0275 
AyeRae 07571090 
S12R4uy 0757=1090 
AverRad 06853335 
AyaRus 068503335 


RESISTOR 263 1% SW F TCs04"100 0299E MF ICL s2eTOme2olkeFk 
RESISTOR 261 1% ,S5" F TCe0e~109 02F9E MF ICL sS2aTheeot hak 
RESISTOR 33K 5% ,25W 1C3"400/4800 0160G CH3$35 
RESISTOR 33K 5% 250 TC Se490/4800 91606 CH3S35 


A, 2Ras 0683-1035 
A1eRa? 0683-1035 
442R48 0683-1035 
ALeRag 0683-1035 
AL2RSO 0683-1035 
Al2R51 0698-4105 
AT2R52 0757-0401 


Al2U1 1826-0326 IC OP AMP 
Al2u2 1826-0089 Ic 2525 OP AMP 


ats 0426266515 PROCESS AMPLIFIER BOARD ASSEMBLY 
04262—260513 PC HOARD, BLANK 


RESISTOR 10K 5% .25W 
RESISTOR 10K 5% ,25” 
RESISTOR 10K 5X ,25" 
RESISTQR 10k SX ,2SW 
RESISTOR 10K 5% ,25w 
RESISTOR 13.3 1% .25W 
RESISTOR 100 1% .125W 


TC ee400s+800 
- 1Ce400/4800 
TCPeUNN 7400 
TE sed00/4800 
TCR HOO 74400 


RC4558DN 
HA2-2525-5 
04262066513 
G42620269) 3 
ALt$Cye 0121-0036 CAPACITOR-V TRMR-CER 5.5-18pF 
*FACTORY SELECTED PART 
CsFxD MY ogi UF £0% 100VDCW 
CAPACITORSFXO 7,S5PF ee s25PF SoOVPC 
CHFxO MY 0,1 UF 40% LouVvOCH 


A1,3Ce 0160=1586 
A13C3 016092254 
4y3ca 016001586 


010071546 
Opon92254 
O1o09#1586 


ap3cs* 0160-2261 CAPACITOR-FXD 15pF 

AlsCe NOT ASSIGNED 

A13C? 018GeI1051 CAPACITOR, FxO 100 UF ley M 

A13C8 0180"1051 CAPACITOR, FxD 100 UP lov M 

A13C9 019002055 CAPACITORSFXD ,OLUF #80—20% 100VDC 


olsoelo5t 
obs0e{ 05) 
Of6092055 


AL3CtO 0160#2055 
At3Cit 016001081 
Ar3sci2 O11 051 
Ay3Ca3 016042055 


CAPACTTOR#FXD ,OLUF #80"20% 1O0VDC 
CAPACITOR, Fxv 100 UF Lov M 

CAPACITUR, FXD 100 UF lev ™ 
CAPACTTORFXD ,OFUF *#60"20% {OOVDE CER 


Olede205$ 
018081051 
0160°1051 
0160°2055 


ay3ci4 0160~2055 


ar3cis 
AL3C16 
A13C17 
413014 
A1SC39 


01500050 
0140=0200 
0160°2055 
016062055 
0180=1053 


CAPACTTORSF XO 


CAPACI TOReF XD 
CAPACI TOR@F XH 
CAPACTTORWFXD 
CAPAC TTOReF XD 
CAPACITOR, FX 


eOLUF 660020% 1dOVDC CER 


LOOOPF +80"20% IKVDNC CER 
SIOPF 405% 300VDC MICA0+70 
eOLUF €80e20% 100VPC CER 
eOLUF #80820% J00VDC CER 

b 100 UF lov M 


See introduction to this section for ordering information 


OLed"2055 


0150-0050 


DMLSFSIIJOSOOWVICR 


010002055 
Otoo#2055 
018084051 
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Reference 
Designation 


AI3C20 
ASC 21 
A13C22 
A13C23* 
A13CR1 
AL3CR2 
AL3CRS 
AL3CRG 
A13CRS 


A13CR6 
AL3CK?7 
445CR8 
ALSCRO 
AL3CRIOo 


AL3CR1I1 
A13CR12 
ALSCRIS 
APSCRItG 
4yscris 


ALSCRI6 
AL3CRI?7 
AL3CRIB 
AL3CRI9 
AI3CR20 


41504 
Aysa2 
Ay3n3 
413046 
413905 


AY306 
At3Q7 
A138 
415099 
A13n10 


Ag3qul 
Ayday2 
argar3 
agora 
Ay3ais 


AL3Q16 
A13Qy37 
A13q18 
A13919 


AL3R{ 
AL 3RD 
AY3Ry 
Ay 4RG 
ALSRS 


A13R6 
Ay3R? 
AY3RA 
AL3R9 
AL3Ri0 


AL3Rt1 
AY SRS 
ATV3R1$ 
ar3ria 
A:3e15 


ALESR16 
AYSRY7 
A13R18 
A{3R19 
AY3R20 


ALSR21 
A13R22 
AT3R23 
A13R24 
A13R25 
A13R26 


A12R27 
A3R28 


A13R29 


A13R30 
AV3R3! 
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HP Part 
Number 


01409001051 
9tode~92055 
01602055 
0160-0134 
190180933 
190190033 
190te0040 
190140040 
1901-0040 


19040609400 
1961"90040 
19049040 
1901-0040 
19n1egon4ao 


1901-0040 
190189040 
19o0lenodo 
190}-0040 
18020904) 


t9o20e0041 
190@—"0049 
1901-9040 
1904-69040 
190283149 


5080-3830 
5080-3830 
5080-3830 
5080-3830 
5080-3830 


5080-3830 
1{AS3+0020 
LAS3eQ00n 
1853-0020 
1853-0020 


1853-9020 
18530020 
1853-0020 
1853=9020 
1A5 36020 


PASS<00h2 
$4S5<0062 
18550062 
$a55e006e 


21dd*2d16 
210087516 
OHAswi 3S 
OoKSet CSS 
068301055 


069882206 
0609802207 
068321055 
Go9be 22060 
NOMBw2207 


0683"t055 
0e9Ae2eG7 
C698 62297 
0e%b922097 


069892297 
9683—1 055 
069862097 
069892297 
069802297 


0698-2297 
0683-1035 
0683-1035 


0683-5605 
0683-5605 


068341025 
0683—02235 
0683-5605 


Model 4262A 


Table 6-3. Replaceable Parts (Cont'd). 


Qty Description Mfr Part Number 


28480 
28480 
264a80 


O16O9{05) 
O160"2055 
0160"2055 


CAPACITOR, FxD 100 UF 16¥ 
CAPACTTOR@FXD ,OLUF *#60620% 160VDC CER 
CAPACITORSFXD ,OJUF #¢80=20% 100VDC CER 
CAPACITOR-FXD 220PF 5% 200V 


DIODE eGEN PRP 180V 200MA D007 26480 190320033 
DIDDESGEN PRP £ROV 200MA D067 28480 1901-0033 
DICDEeSWITCHING 30V SOMA 2NS OO#35 2buag 190t=0040 
DIOOESSWITCHING 30V SOMA 2NS LO-35 28480 190)=0040 
DIODEeSWITCHING 3$OV SOMA QNS NO#35 26480 1901°0040 


DIOUEeSWITCHING 30V S0MA 2NS 00035 28480 1901-0040 


DIODE SSWITCHING 30V SOMA ANS 0063S 28480 1901°0040 
DINDEeSWITCHING 30V SOMA 2NS D035 26480 1901-0040 
OIODESSWITCHING 3OV SOMA 2NS DUHS5 2buB0 19010040 
DIODE SSWITCHING 30¥ SOMA 2NS D0835 28080 1901~-d0a0 


26486 
28480 


1901-0040 
190190040 


DIONE eSWITCHING 3$0V SOMA 2NS 20635 
DIODEeSWITCHING 30¥ SOMA 2NS 00035 


DIODE SSWITCHING 30V SOMA ANS 0035 26480 1901«0040 
DIODE SWITCHING $0V SOMA 2NS 00035 28480 190150040 
DIODE SZNR S,11V 5% DOe7 PDB dw Cte, 009% 02036 $Z 10959958 


DTODESZNR §,t1Y 5% D007 POS aw Tlee, 909% 02036 $Z 109359898 
DIUDEeZNR-6,19V 5% D097? POR,4W TCE+, 022% 02236 FZ7240 
DIDUEeSWITCHING 30V SOMA 2NS DO#35 28480 19010040 
DTODESSWITCHING 30V SOMA 2NS DO@35 28440 1901-0040 
DIODE KZNR 9,09V SX O0e?% PDS Uw TEse, 057% 02236 F27256 


TRANSTSTOR JeFET NeCHAN DeMODE S$] 
TRANSISTOR JeFET NeCHAN DeMODE $1 
TRANS]STOR JeFET NeCHAN DeMONE ST 
TRANSISTOR JeFET NeCHAN DeMONE SI 
TRANSISTOR JSeFET NeCHAN DeMODE SI 


TRANSISTOR JwFET NeCHAN DeMODE 8] 28480 1855~*0091 


TRANSISTOR PNP SI PO®300Mw FIe{SoMH? 28480 1653-9020 
TRANSISTOR PNP SI POS3SOOMW FreiSomH? 28480 18530020 
TRANSISTOR PNP ST PDSS00MW FIsSISOMHZ 26480 1853-0020 
TRANSISTOR PNP SY PDS300MW FT s1S0MHZ eku80 18530020 


TRANSISTOR PNP ST POS300MW FTSI50MHZ 28480 185380020 
TRANSISTOR PNP ST PDB300MN FTEISOMK2 26480 1853e0020 
TRANSISTOR PNP ST PDs300MW FTe1SOmMHZ 28u80 1453-0020 
TRANSISTOR PNP ST] POS SOOMW FTS1SQOMNZ 28a8y 185380020 
TRANSISTGR PNP SY PDS3S00MA FTR1SOMHZ 28480 1653-0020 


TRANSISTOR JeFET NeCHAN DeMUDE S$] 28480 18550062 
TKANSTSTON JeFET NeCHAN DeMUDE SI 26480 185500062 
TRAWSISTOR J=eFET weCHAN UeMUDE SS] 2Rabo 1855-0062 


1455-0062 


28480 
73138 


TRANSISTOR JeFET NeCHAN DeMODE SI 


RESTSTORWTRMR 100K 10% C SIDE*ADJ t=TRN bede2esi-=} 


RESISTUR®TRMR 100K 10% C SIDESADJS 1TRN 73138 o2e231e1 
RESTSTOR 10K SX 25" FC TC sed0074700 01606 CH1055 
RESISTOR 10K SX ,25w FC TCewioose7on 0160G CB1055 


RESISTGR 1M Sk ,25W FC TCz#400/+900 01606 C810S5 


RESISTORSFXO 100 OFM 0,05% 1/KW MF 2848p 069892200 


RESISTOREFXO 900 GHM 0,05% 1/40 MF 28480 06982207 
RESISTOR 1M SX ,@S5W FC 1Cseh007+900 01606 CH1055 
PESISTOREFXD 100 OHM 0,05% 174 MF 284bo 0698 e2206 


RESISTORFXD 900 OHM 0,05% tvBw MF 28480 0698"2207 


RESISTOR IM S4% ,25w FL TCa980074900 91606 C#1055 


RESISTOR’ 3.01K .05% 28480 0698"2297 
RESISTOR 3.01K .05% 26480 069862297 
RESISTOR 3.01K .05% 28u8o 0O98—2297 


NOT ASSIGNED, 03296 C4wl/beT001 $3508 


RESISTOR 3.01K .05% abuso 069622297 


RESISTOR 1M Sk ,2S5w FC TC sed00s+900 01606 CK1USS 

RESISTOR 3.01K .05% 7 268480 069Re2297 
RESISTOR 3.01K .05% 28480 069892297 
RESISTOR 3.01K .05% 28480 069842297 


03298 Cum Bola] S3beF 
0698-2297 

CB1035 

CB1035 


NOT ASSIGNED 

NOT ASSIGNED 

RESISTOR 3.01K .05% 

RESISTOR 10K 5% .25W FC TC=-400/+700 
RESISTOR 10K 5% .25W FC TC=-400/+700 
NOT ASSIGNED 

RESISTOR 10 5% .25W FC TC=-400/+500 
RESTSTOR 10 $% ,25W FC Tleedouss500 


28480 
0160G 
01606 


CB1005 
CK1005 


01606 
01606 


PESISTOR 1K SX ,25W FC TCses0074000 0160G C81028 
RESISTOR 22K 5X ,25n FC TCe-d00/4800 01606 CB22355 
RESISTOR 10 3X ,25W FE TC Se400/4+500 0160G CB81005 


See introduction to this section for ordering information 
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Model 4262A Section VI 
Table 6-3 


Table 6-3. Replaceable Parts (Cont'd). 


Reference HP Part Mfr 


AL3R32 0683-5605 RES{STOR e25W FC Tle ed00/4500 01606 CB1005 


AI3A33 068$01055 . RESTSTOR 5x ,25W TCBB007+900 0169G C81055 
ALSR34 0683-1055 RESISTOR S% ,25W TC 2980074900 01606 cB10$$ 
AL3R35 0083"1055 RESISTOR S% ,250 TCE h00/4900 01606 CH1055 


AL3R36 06301058 RESISTOR 3% ,25” TC HeB00s74900. 01606 ChL053 
AL3R37 NERSe1 055 RESTSTOR 1M SX ,25" TCReBOO74900 01606 CB1055 
AYSR3A 068304085 RESISTOR 5% ,25wW TC 2780074900 01606 C81055 
AL3e39 0685~1055 RESTSTOR 1M 5X ,25W TCs9800/9900 01606 C#1055 
4t3R40 068501055 RESISTOR 5% ,25h TLS 8600/4900 01606 c81055 


Ay §Ra4 0638301625 RESTSTOR 5% 25% 70 %8400/4600 01606 cBines 
ay3auea 068301035 RESISTOR 5x ,2546 FC TCe9d0074700 01606 CB1035 
AYSRay 0ob3e 1235 RESTSTOR Sx ,2Sw FC Tla400s 4800 01606 C81i235 
Ay 3Raag 0683"1255 RESISTOR S% .25w FC TC s-4007+800 01606 CB1235 
AL 3RUS5 068301255 RESISTOR Sx ,eSw FC Tls94007+500 01606 C83235 


Ay gRus 068341255 RESISTOR Sx ,e5W FC TOee400/4b00 01606 CB1235 
ay3ruP 06R3=1085 RESISTOR 1M SX ,25W FC Tl 3980074900 01606 cR1055 
Ay3Ru8 06942235 RESISTOR 22K 5% ,25" TCsedONsehU0 01606 CB2255 
AL3RU9 068402235 RESISTOR 22k SX ,25W TC 3040074800 01606 CKa235 
AY 3RSO 9653022035 RESISTOR 22k SX ,25w FC TCs9400/%800 o100G CH2285 


Ay 3R5] 06 302235 RESISTOR 22K SX ,25% TCB4OUsEH00 01606 CBhe255 
AL3RS2 068302255 RESISTOR 22K 5% ,25" Towed OOs +800 91606 CB22$5 
AY3R53 968 3—2235 RESISTOR 22k Sx ,eSvi FC TC#=d0074800 01006 C2255 
Ay 5r5a DHA3e2235 RESISTOR 22k S*% 25" TCeH4007 4500 01606 Chees5 
AV3RS5 0b83~2235 RESISTOK 22k SX ,2a5w TCReKO0s4800 014606 CH2235 


ALSRS6 Noh S—P235 RESISTOR 22k $% ,25W TC eHhO0/ 4800 01606 C62235 
AY3R57 0eas~2235 RESISTOR 2ek 5% ,25W TC eeA00/4K00 01606 Cheedss 
ALSRS8 V6RSe2235 RESISTOR 22k 5% ,25W TCawed00/o 800 01606 Chee $$ 
ALSRS9 068502255 RESISTOR 22K Sk ,25Ww FC Tla=d00s+K90 01606 CB2235 
ALSRH0 Hob Se2235 RESISTOR 22k Sk ,2a5w TE Bed4O0s4H00 04606 Ch2235 


a13R61 068302235 RESISTOR 22K SX ,25W Toz9d00/4800 04606 Ce2235 
Ay 3Ro2 068302235 RESISTOR 22k Sk ,25N TCR$40044500 01406 Chee35 
A13R6$ VORSH2235 RESTSTOR 22K 5% ,2a5W TC HeG00/4800 01606 082255 
AL3RoG 9683-2255 RESTSTGR 2ek S% ,25W FC TCe=d400/4H00 01606 cRe235 
AL SR65 968302235 RESTSTOR 22h 5% ,eSW FC Tha~d0074800 01606 tH2235 


A13R66& 210N 92516 RESISTOR*TRMR 100K 10% C SIDESANS LeTRN 74138 ote2sieat 
ALSROT 2100e2516 RESISTORSTRMR 100K 10% C SIDEwADT LoTkN 73138 oewesteol 
413R68 0683e1025 RESISTOR 1K SX ,25w FO TCBwdous+o00 01606 CB10eS 
AY3R59 ObBSe1 O45 RESISTOR 800K 5% ,25W FC TCeeu004+800 01606 CBIhys 
AYSR70 068301025 RESISTUR 1K S% ,25W FC TOsedU0/+6U0 01606 CBLO2S 


Ay3R73 068303935 RESISTOR 39h Sx ,25W FC Thee40074800 01606 CKHS9S5 
AY3R72 06830135 RESISTOR 10K 5% ,eSw FC TCs9d00/4700 01606 CH1955 
AL3R73 068501045 RESTSTOR 100K SX ,25W FC TCeedU0/+800 01606 céro4s 
AL3R74 0GA3Se1 035 RESTSTOR 10K 9¥ ,25W FC TCBed0074700 01606 cH10$5 
AL3R75 G683~01025 RESISTOR 9K SZ ,25N FC TCB7d400/4600 O1H0G Ceres 


AL3R76 V683~4t N25 RESISTOR 16 5% ,25" FC TCseuanseo0n 01606 CRYOeS 
AL3R77 068301025 RESISTOR 1K SX ,25W FC TCewd00/4600 otouG C81025 
AY3R78 06% 302235 RESTSTOH 22K SX ,25w FC 1Cseb0074606 01606 Cheess 
A13R79 08 ed725 RESISTOR 4,7K 3% ,25w FC Tle eduose700 01606 CBA72S 
AL SREO 068301025 RESISTOR 1K SX ,a5W FC TCeedO0s+000 91606 CK10eS 


ALSRAL 068301055 RESISTUK 1M SK ,25w FC TCReH00/+900 01606 cBLOSS 
A13R82 06383561825 RESISTOR 4,8 5% ,2SW FC Tlseu00/+700 01606 CBLHeS 
AY 3RA$ O6Rsw2255 RESITSTGR 22k S¥ ,25n FC Tlseuoosedod 01606 CH e255 
A1sRAa Ooasel bas RESTSTOW 1,84 5% ,e5W FC TCseangse700 V100G CHh18eS 
41 35R8S 068302235 RESISTOR 22h SX ,25w FC Tleed00se800 01606 Che23s 


AL3RA6 068301055 RESISTOR IM SX ,25W FO TOs#8u074+900 0169G c8i9ss 
A1L1sRer 066301025 RESISTOR {K S% ,25W FC Tl ew 40074600 01606 Cx1o2s 


A13Ra86 068301015 RESISTOR 100 S% ,25w FC FCe~40074500 01606 CHIO15 
ALSRE9 068301015 KESISTOR 100 5% ,25w FC TCF9400/4500 01606 CR101S 


AP3ut 5080-3069 Cc AMP OS40F LP S50H 
At sue 5080-3069 Ic GP AMP osuor LF 350H 
AL3uU3 LAzee0217 tc AMP 07933 KC4558T 
AY3ua Va26e0217 TC AMP u79353 RCOUSSBT 
A13us 1B26«0326 1c AMP 07933 RCUSSBUN 


Ai $6 1A82oe~eo326 ¢ AMP 07933 RCYSS8ON 
Ay3u7 1420~"0321 IC 710 COMPARATOR 92236 7LOHC 
Ay Sua 1Revegi2s IC 711 COMPARATOR 22356 TELHC 


aya 04262066514 PHASE DETECTOR & INTEGRATOR BOARD ASSY 28480 O42o2ebe514 
Dasbee20514 PC BOARD, BLANK 26480 ud2bedw2eS14 


Atacy 0160°1603 C3FxO My 1 UF £0X% 100VDCHW 28480 0160¢1603 

A14C2 O160ef674 CAPACITOR .33 UF 5% 200VDCW 28480 Dlodwjor4 

A1L4C3 Oledet60$ CrFxD My 1 UF 10% O0VOCW 28480 Glodetoos 

AL4Cu 0150°0075 CAPACITOR|FXD G7OOPF +190e0% SOOVOC CER 28480 015040075 

ALdCSe 016002307 CAPACTTOR@FXD G7PF oe5% 300V0C 26480 V1o9"e $07 
wFACTORY SELECTED PART 


See introduction to this section for ordering information 
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eae A ; Model 4262A 
Table 6- 


Table 6-3. Replaceable Parts (Cont'd). 


Reference HP Part Qty 


Designation Number Mfr Part Number 


Description 


AL4lo 0160-0207 CxFxO My 0,01 UF 5% 200VDCW 0160-0207 
ALuc7 91600e1S87 CAPACITOR, FxD POLY 9,33 UF SX 200WVDC 016081587 
AYR 0170-0040 CrFxD MY 0,047 UF SX 200VDCH 0170-0040 
AV4C9 0170-0040 CrFyD mY 0,047 UF Sx 200VDCW 0170-0040 
AL4C10 06061586 CsFxO MY O,f UF 10% 1O0V0CH O160~1586 
AV4C)] 0160-0207 CrFxD My 0,01 UF Sx 200VDCW 0160-0207 
a14Ci2 0160-5819 CAPACITOR.3300.PF 50V . 

ayecys OLedenle7 CAPACTTOReF XD SUF #=20% 25V0C CER O1od~0127 
A1ocya OL80"1052 CAPACITOR 220 UF 6.3V.M 018091052 
AS4CsS 0160-2055 CAPACTTOR@FXD ,OYUF ¢80e20% 100VDL CER 

AL4C{16 0160-2055 CAPACITOR@FXD ,OFUF 480020% 100VDC CER 

AY4C1? 0160-2055 CAPACTTORWFXD ,OLUF +800e20x% 100V0C CER 

AL4CI1A 0160-2055 CAPACITUROFXD ,OLUF +80020% 1NO0VDL CER 

41419 NOT ASSIGNED 

414020 NOT ASSIGNED 

Ase} HYP ORI OS) CAPACITOR, FxD {00 UF tov M 0180°1051 
AL4C22 OVP Oe OS! ‘CAPACITOR, FXD 100 UF Loy M 018091054 
ALAC2$ O1 B08} 082 CAPACITOR .220 UF 6,.3VM 0180-1052 
AVdCed S160e027 CAPACITOReFXD 1UF 4620% 25V0C CER 016090127 
Ayucea NOT ASSIGNED 

Aydces 0160-2261 C-FXD 15pnF 5% 500V 

AI4O26 NOT ASSIGNED 

Atote?7 NOT ASSIGNED 

&14C9R NOT ASSIGNED 

AINaCo9 NOT ASSIGNED 

AY4O 3g NOT ASSIGNED 

ASSCh 

by4trRy 190$"9040 DIODEeSBITCHING 3$09V SOMA ANS DUeGS 140180049 
AYUORY FOL HHGAG DIUM @ SWITCHING 3OV SOMA ONS De S5 {¥ol-n040 
ALaCRu 196203059 DLODE*2ZNR 3,83V 5% DW? PDB, dw Thee, 055% SZ 40939%ene2 
ALGCRS 1902enn4ad DINDESZNR 6,19V SX OUm? PH&,4w TL4,022% Fl7euo 
A1UCRkS 19G1eNnN4g DIONE eSwITCMING SOV SOMA 2NS DNeSS 1901-0080 
AL4CR? 1901-0046 CLONE eSHITCHING 30V SOMA 2NS UUe35 1901-6040 
ALUCRE 199203149 DIUDESZNR 9,09V S% Duel? PR dw 1024,097% F27256 
by4CR9 1902"4674 DIGDESZNR 4,32V 2% DOO7 Phe aw Tle, 055% SZ 10959974 
£E4CR10 19oleo040 DLODEeSwITCHIhG $V SOMA ANS DU0edS 1901-0040 
A1sCeyt 1901e0040 OTONEe SWITCHING $0V SOMA ANS DN0855 t9ol~egondg 
ALICK1O 19otenhan DIODE eSwhTCHING SOV SOMA 2NS 00055 1901-0040 
ALPUCRY3 1901-0040 DIGDE eSaITCHING 30 SoMa 2NS 10035 190=90040 
AL4UCRIY4 19920e0048 “DINQUVEeINR 6, AV SX 0087 PLE aw 1054, 043% F272K4 
O44CR15 190180040 DIODE eSKITTCHING 30V SOMA 2@NS DO~6S5S 1991-0046 
ALGCRI 6 1901-0049 DIOOFeSWITCHING 30V SOMA ANS DUe SS 190h"0040 
Q44CkK47 190248049 DIOHEeZNR 6,49V S% DUET PDS 4 Thee 022% FZ7e490 
AL4CRIA 1901-0040 OLADEeSHITCHING JOV SOMA 2NS DUKSS 190160040 
ALdCw49 19089046 DLOLESSWITCHING 39V SOMA @NS DO—3§ 17Ot=0040 
ALSCKweo 190203149 DIONDESZNR 9,09V SX DOW? POS uw TOE+, 057% Fz272e56 
AL4ER2A 190284109 OLODEe®ZNR 9,09V 5% LOR? POB,4n TOs4 057% ¥Z7456 
At4ER?S 190203325 DIGDESZNR 6©,98V 2% DUE? PUs,dw Tlae, 045% 27445 
APY 185580062 TRANSYSTGR JeFET NeCHAN DeMODE SI 185500062 
41402 5080-3830 TRANSISTOR JwFET NeCHAN DemMUDE SI 1855009) 
AS4ny 5080-3830 TRANSISTOR JeFET NeCHAN UHMODE ST 1855-009) 
ALaau PASSeC119 TRANSISTOR J-FET N-CHAN SI 185950119 
ALaNs 5080-3835 TRANSISTOR JaFET 2NS245 NeCHAN DeMODE SI ahseaus 
ALIN FAS3e0020 TRANSISTOR PNP ST POSSOOMW FTStSOMH? 18653-6020 
A14Q7 145400023 TRANSISTOR NPN ST TOwts PLaseomy 1854890023 
41408 5080-3078 TRANSISTOR NPN ST POss00mMW FY s200MHZ 18548007) 
Ayaga 5080-3830 TRANSISTOR JeFET NeCHAN DeMODE SI 16550091 
14910 1853-0020 TRANSISTOR PNP ST POBSOOMW FTEISOMHZ 1853-0020 
414011 5080-3078 TRANSISTOR NPN SI PDZS3COMW FYS200MNZ 18Sd"0071 
Adare 1853-9020 TRANSISTOR PNP ST POsS300MW FT EISOMHZ 1853=0020 
A14043 5080-3078 TRANSISTOR NPN SI POS3UOMA FTE2Z00MH?Z 185460071 
Ay4qy4 185300020 TRANSISTOR PNP SI PDasSOOMW FISI1SOMHZ 1853-0020 
4y4ais 1853-9020 TRANSISTOR PNP SI POSSO0MW FT&EISOMHZ 165340020 
At4o1e 1855-0062 TRANSISTOR JeFET Nef KAN DemMODE SI 1655"0062 
ALdQl7 185500064 TRANSISTOR JeFET NeCHAN DeMODE SI] 1655-0062 
A14a48 5080-3830 TRANSISTOR JeFET NeCHAN DeMODE SI 14552009) 
A14dQ49 5080-3835 TRANSISTOR JeFET 2NS2US NeCHAN DemMODE SJ 2NS2u5 
A149020 5080-3835 TRANSISTOR JeFET 2NS245 NeCHAN DeMODE 2ns2agy 
Ajy4Q21 1853"0054 TRANSISTOR PNP S] TO0e18 POR360MwW 18530034 
414022 5080-3835 TRANSISTOR JeFET 2NS245 NeCHAN DeMODE SI eNseus 
ALdGaS 5080-3835 TRANSISTOR JeFET 2NS2u5 NeCHAN DeMODE SI eNns2aus 
apaged 985309034 TRANSISTOR PNP SI TOe18 PDsso0Mw 185300034 
414625 1853e0N20 TRANSISTOR PNP ST POS300MW + T£1SOmMHZ 14543-0020 


See introduction to this section for ordering information 
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Reference 
Designation 


ALGN26 


AYGRI 
A{aR2 
AL4RY 
APURG 
APERS 


AL4RG 
AY4R? 
ALGRB 
AJ 4Ro 
ALUR HO 


ALTER 
Ay4Ry2 
41418 
AYARTO 
ALURYS 


ALYRI6 
ALGRE? 
A14R18 
AL4R19 
ALSR20 


ALORA 
ALURZ2 
41 4RAZ 
A}GR2a 
ALGR2S 


AL4R26 
AL4Ray 
ALUR28 
AL4R29 
ALUR 30 


ALGR3t 
ALsaye 
AL4R33 
ALUR34 
ALGR35 


A14RS5 
AL4R37 
A,URIA 
A14R39 
A14Ra6 


ALdRut 
AY4aRu2 
AVaRUS 
AyaRaa 
AqydRas 


A14R46 
AV4Ra?7 
A14RUB 
Ay4Pu? 
Ay4RSO 


S14RS5] 
ALGRS2 
AL4RS3 
ALYRSY 
AYURSS 


A1L4RS6 
DY4R57 
AL4RS5B 
ALGRS9 
A14R60 


AL4Rot 
AL4R62 
AY4RG3 
ALURGG 
ALaReS 


AL4R oe 
ALURE7 
A1L4GR6A 
ALGROd 
AL4SRT7O 
AV4R71 
Al4R72 


araut 
414VU2 
A14u3 
Apdusa 
A1GUS 


1853-0020 


21002522 
0683-1525 
064561055 
068300725 
073701094 


075% 00290 
075700349 
068391055 
OoASe1 055 
068301085 


068301535 
069663157 
075760465 
Cob3e5655 
210082522 


0683~"1045 
068302225 
069803161 
068504745 
O7STO416 


O75? w0416 
0698-3151 
0683=1085 
064 5—8535 
0683~2745 


068303355 
0683~3355 
066503335 
DOGAae S489 
069863276 


0698e3226 
06A3=e1025 
2698445905 
06361035 
015780279 


969A ad4 $3 
075700465 
068363325 
069802155 
07570401 


OFS7eO4O1 
064301055 
0663601055 
G69Re3157 
O75 Te 465 


068301045 
0683-1055 
06ASe1035 
168303325 
065 3=3325 


064393335 
008 $0%335 
068303335 
0683e3335 
065303385 


068303335 
068 3e4725 
06980eti57 
0609884157 
0698 e69N3 


069806943 
0698-0083 
0757-0401 
0698-0083 
0757-0401 


068303355 
Oebse1 24s 
068304735 
068303355 
0e83ek725 
0683-2265 
0757-1094 


1826-1071 
1826-0271 
182060321 
1826-1071 
16260e0326 


Table 6-3. Replaceable Parts (Cont'd). 


HP Part 


TRANSISTOR PNP 


RESTSTORSTRMR 
RESISTOR 1,5K 
RESISTOR 1M 3% 
RESISTOR 4, 7K 
RESISTOR 1,47K 


KESISTOR. ©, 19% 
RESISTOR 22,6K 
RESISTOR 1M 5% 
RESTSTOR 1M Sx 
RESISTOR 1 S% 


RESISTOR 15K § 
RESTSTOR 19, 6K 
RESISTOR 100K 
RESISTOR S,6M 
RESISTCR@TRMR 


RESISTOR 100K 
RESISTOR 2,2K 
RESISTOR 38, 3k 
RESISTOR 470K 
RESISTOR Sif 1 


RESISTOR Sit 1 


Description 


SI POSs00MW FITSsiSOMHZ 


10K 10% C SIDE ADS teTRN 

SZ ,25W FC FCmed00/+700 
,25W FC 1Oe&e400/+900 

Sz ,2e5w FC TC s2u00/49700 
1% ,f25w F TCadeet00 


1% ,125W F TC 8040100 
1% ,125W F TCzHe0100 
eeSH FC TCs0h00/0900 
ekSW FO 162080044900 
225W FC FC 5280044900 


¥ ,2aSw FC TCEed00s4800 
1% ,1250 F TC20¢"100 

1% ,125W F T1C5040100 

Sx ,eSw FC WCee900/41100 

{OK 10% C SIDE#ADS LwTRN 


Sx ,2@ow FC 103040074800 
S% ,25W FC Theed00/4700 
1% ,t25W F Tl e0+"100 
Sx ,2S5w FC 105880074900 

K .l25Ww F TC304"100 


& ,12SW F TCs0eeing 


RESTSTOR 2.87K 1% ,125W F YCaue~tN0 


RESTSTOR 1M 5% 


eS FC TC23080074900 


RESISTOR 33K SX ,25W FC TCa~400/98600 


RESTSTOR 270K 


RESISTOR $3K S 
PFSTSTOR 33K 5 
RESISTOR 33K $ 
RESISTOR t78 1 
RESISTUR 6, 49K 


RESISTOR ©,49K 


S< ,25w FC TC 5060049900 


% ,25w FC TC#=400/4800 
% ,25w FC rCz~d007+800 


x ,25W FC TCe@400/4R00 


K% ,t2SW F TCz0e9"100 
1% ,teosw F Tlzo+"100 


1% ,125W F TCadewtO0 


RESISTOR 1K 5% ,25W FC 102040074600 


RESISTOR 71,5K 
RESISTOR 10k § 
RESISTOR 3, 16K 


RESISTOR 2,26k 
RESISTOR $G0K 
RESISTOR 3, 3K 
RESISTOR 4,64k 
RESISTOR 100 1 


RESISTOR 100 1 


ik ,teSw F Toedeolog 
xX ,25H FC 103040074700 
1%. .125W F TOedeel0o 


1% 125" F TCEO+e100 
1X ,1le25nW F TCs0+"100 
Se ,25w FC 10 s~400/4700 
1% ,12e5w F PC20e09"100 
X ,t2Sw F TOaOe~t00 


% ,125W F TC304~100 


RESISTUR 1M 5% ,25W FC TlseB00/+900 
RESISTOR 3M SX ,25W FC Tlse8007+900 


RESTSTOR 19,0 
RESTSTOR 100K 


$x ,125W F TCage+~j00 
1% ,125w F TC=0+0100 


RESISTUR LOK S¥ ,2S5a FC [Ce9400/+700 
RESISTOR LOK 5% ,25w FC 1C8"40074700 
RESISTOR 10k S% ,25w FC TCe9400/+700 


RESISTOR 3, 3K 
RESISTOR $,3K 


5% ,25w FC Tlzed00s+700 
Sx 25" FC Tleed007+700 


RESTSTOR 33K SX ,25w FC TC2“d00s+800 
RESISTOR 334 SX ,25w FC TCewdnosesun 
RESISTOR 33 S¥ ,25w FC TCSedQusehoo 
RESISTOR 33h SX ,25W FC TCeodunss8o0 
RESTSTOR 33K SK ,eSw FC TCRHd0074800 


RESTSTOk 38K SX ,eSw FC Tlee40074800 


RESISTOR 4, 7K 
RESISTOR 10K , 
RESISTOR LOK , 
RESISTOR 20k , 


RESISTOR 20K , 


Se ,2SW FC TC sed00/9700 
1% ,125W F TCsO0+eS0 
1% ,125w F TCapeeSd 
1% ,125w F TCo0+950 


1% ,125" F TCe0+e"50 


jRESISTOR 1.96K 1% .25W FC TC=-400/+700 


;RESISTOR 100 1 


% .25W FC TC=-400/+700 


‘RESISTOR 1.96K 1% .25W FC TC=-400/+700 


RESISTOR 100 1 


% .25W FC TC=-400/+700 


RESISTOR 33K Sx ,25w FC TC #=9400/4800 


RESISTOR 120K 
RESISTOR &7K § 
RESISTOR 33k § 
RESISTOR 4,7K 
RESISTOR 22M 


Sx ,25W FC TC8@80074900 
% ,25n FC 108940074800 
% ,2SW FC TC3=400/9800 
5% ,25W FC 1Cs98400/4700 
5% .25W 


RESISTOR 1.47K 1% .125W 
TCSLIN OP, SMPL, FET@ENPT 


tC 744 OP AMP 
IC 710 COMPARA 


TOR 


IC3LIN OP, MPL, FETeINeT 


Ic OP AMP 


26480 


03654 
04606 
01606 
01606 
05298 


O299E 
03298 
01606 


01606 ~ 


01606 


01606 
03298 
93298 
01606 
03654 


01606 
01606 
03298 
01606 
03298 


03298 
03298 
01606 
01606 
01606 


01606 
016006 
01606 
03296 
05298 


03298 
91606 
05254 
9160G 
03298 


03298 
04298 
01606 
03298 
03294 


03298 
01006 
01606 
05298 
03298 


616006 
0100G 
016006 
01606 
01606 


01606 
01606 
01606 
01606 
0160G 


01606 
01606 
03246 
03298 
03298 


95298 


See introduction to this section for ordering information 
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Mfr Part Number 


1853-0020 


ETSOXI0S 

€B1525 

CB1055 

Ch4u72S 

CUw{ Ba Gel dT tor 


MF UC1/861006191 of 
Chal Bul OeeeocuF 
CB1055 
CB10S5 
CB10S5 


C81535 
Chml/ReT00l Goer 
Cue sAeTOesO0seF 
C85655 

ETSOX103 


CKLO4S 
C822e8 
Cowl /Bolesb3eeF 
C8#a745 
COel/BeTUeS1 LRH 


Cel /BolQuS{ [Rae 


£81055 
CH3355 
Ch27as 


CH33S35 
C83335 
CH5535 
Cael /BofOn)] TER OF 
Cdw{ sbaT0e0N9j WF 


Chew] /Ba TDG P| oF 
CRiNeS 
C40 Bol 0u7 [Seer 
C61035 
Ceml/BofOesloleoF 


Cowl /BeT0e22o) of 
Cdet/BelQnl00 ser 
C833e5 
Coa{/ReTQedouloF 
Chef /WeTOwlLOLaF 


Cowl /BoTOal Of oF 
CH10S5 

CB10SS 

Cuel sAwl 001 Fh20F 
Chel Bo T0el005=F 


CHILO SS 
CA1035 
CB1055 
C63325 
C8 $525 


C83$35 
CR3535 
C633535 
CB3$S5 
CB3SS5 


C4H33355 
C84725 
NCSS 
NcSS 
NCSS 


NCSS 


CH3555 
Cb1e45 
CH4735 
CK5335 
Ch4725 


LF411CH 
LM741CN 
FIOHC 
LF411CH 
RC4SSBON 
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Section VI Model 4262A 
Table 6-3 


Table 6-3. Replaceable Parts (Cont'd). 


Reference HP Part er 
: é Description Mfr Part Number 
Designation Number 
A1dus 1A26e0319 OP AMP LP 3S6H 
AY4U7 182600326 1c OF AMP RCE USSALIN 
A1aua 182069054 IC GAYE TTL NAND QUAD 2eINP 7400PC 
A1aug 5080-3832 Ic MISC TTe MCagaaP 
A19uU10 1826-0150 Ic $55 NESSS¥ 
Ardy 1820<0379 / IC GATE TTL HN ANDwDR T4RS2PC 
a1sute 182020075 1C FF TTL Jek PULSE CLEAR CUAL 747 3hE 
Aisur§ taedelt2iu IC GATE TTL LS AND@OR@INY DUAL Pa INE SN7YLSSIN 
Agduya 1AZ0e12t0 TC GATE TTL LS ANDeOReINV DUAL 2eINP SNTGLSSIN 
ALGUES 1R2001490 TC CNTR TTL LS DECD ASYNCHRO SN74LS9ON 
ALS NUT ASSIGNED 
Alo NOT ASSIGNED 
Ai? NOT ASSIGNED 
AVS NUT ASSIGNED 
AL? NUT ASSIGNEC 
£20 NOT ASSIGNED 
Al 08262-66521 KEYBOARD & DISPLAY BOARN ASSEMBLY 04 2F2"66524 
04262026521 PC BOARD, BLANK 0426202652) 
42ici 0140-9291 CAPACI TOReFXD {UF ee10% BSVOC TA 1S001905x9035Ah2 
Aaice 0160-2055 CAPACITUR|FxXD ,OJUF +¢806e20% LOOVNC CEK 
42iC3$ 0160-2055 CAPACTTOReFXD ,OLUF *¢490e20% 1O00VNC CER 
A2ita 0160-2055 CAPACITORSFXD ,O1UF ¢800e20% 100VDC CER 
avics 014000576 CAPACITOReF XD ,47uUF eel 0x $5V0C TA 0420 1Sude7a4I90 S542 
A2ice O16060197 CAPACITOR®FKN 2,2UF¢010% 20V0C 9420) 150D225x99020h2 
AaiCc?7 018090197 CAPACITURSFXD 2, 2UFem10% 20V0C o4eod 150D0225x9G204e 
A2ics 018000197 CAPACTTOR@FXD 2,2uUF eetOX 20V0C 04203 1500225 K902na2e 
A2ica 018000197 CAPACITURSFXD 2,auFeeiG% 20VOC TA o420J tSyD225xK9n20h2 
A2iCci10 014090148 CAPACTTURSF XD 20UPF #05 So0VOC MICA Tete OM1SF 2a Jo30uKVICR 
AZICRI 1901-0040 PIQDE SSH TICHING 30V SOMA 2NS DOW SS 28480 190-9040 
A2iCRa 19010040 DTODEeSHITCHING 3OvV SOMA 2NS DDHS5 284a80 19ulL]°004)0 
APICRS 1901°9u49 DIONE eSWITCHING 30V¥ SOMA 2NS 00855 26480 1901"9049 
a2icra 1901-0040 DIODE SSHITCHING 30V SOMA 2NS 00855 24use 190teou4G 
AZICRS 1901-9040 OLODEeSWITCHING SOV SOMA 2NS 00035 24460 P9uteaody 
A21CRO 19nb=9Q040 DONE eSWIECHING Sov SOMA 2NS D093 2ouso 190i ~90040 
A21CRT 190100040 DIOOE*SWITCHING 30V SOMO 2NS NO0$5 24aao 190109040 
Aatds 1251606054} CONNECTOR 34ePIN M RECTANGULAR Posey 343l el 0ue 
Aare, 165400019 TRANSISTOR WRN SJ} TUet& POR SOuMn anueo 1ASde001? 
AAiRyi VOB Se4TIS RES|STUH 470 5X ,2eSW FC Toeed00/4+000 01606 CHYT1S 
aaiR2 OvASed7I15 RESTSTOR 470 SX ,25w FC TCeeugdseodo 0160% CRa715 
A21R3 066304715 RESISTOR 670 S% ,eS5Ww FC TCe9d00/ +600 O1606 Chalis 
Ae1R4G 0683ed71S RESTSTUR 470 SX ,2eSn FC TC8ed00s +600 O160u CHUTTS 
A2IRS VOR SedT15 RESTSTOR 470 S% ,eSw FC TCs-d00/46060 91606 CR47T1S 
A2iRe 068303305 RESISTUR 33 SX ,25H FC 108040074506 01006 C#3505 
A2UR7 064531015 PESISTOR 100 e25w FC TC 89d60/+500 01606 ChLO1S 
A2IRR 004301015 RESISTGR 100 SX ,25w FC TC a9d007¢500 . 01606 CB101S 
AERO Oos3e4t015 ReESISTURK 190 peon FC TC8=d0074500 016006 CB1I01S 
A2tRio O08SedTI5 RESTSTOR 470 sadn TCB=400/4000 0160G C84715 
A2IR1] 068304715 RESISTOR 479 ~25n FC Tl8edG0/4600 016006 CRU71S 
A21R12 068 $"471S RESISTOK 470 S% ,25W TCeU00s/4600 01606 CBhaTiS 
42iky3 OeASea71S RESISTOR 470 SX ,25wW TLEed00/ 4600 V160G CHa7TS 
A@IR{U COBbsed715 KESTSTOR 470 225N FC TCzedy0s4600 01006 Cha7ts 
S21R1S Oob3seb715 RESISTOR G70 e2ow FOC TOEe400/4600 OiooG Cia715 
AP1R {6 Ooh Se{ 015 RESTSTOR 100 .oow TC eH400/9500 01006 Chyoys 
A2TR17 06MSe1015 RESISTOR $00 $ 2eSw TCO 3840074500 1606 C8i015 
&A1R1B 068304715 RESTSTOW 470 e25W FC TCeedndseouu OL0OUG LHaTLS 
A2iR}9 : 04h 35"47145 RESISTOR 470 Sk ,254 TC 8000074600 Q1e0b Ce4a71S 
AZ21R20 068306715 RESISTOR 470 SX ,25w FC TCeed00/e000 01006 CHu715 
A2iR2} Vob sed T15 WESTSTOR ao 22S FC TCe#d0ds4000 01606 Cours 
AeIR22 : 6683e4715 RESISTOR 476 e25w FC TC e7400/46000 0160G CKhs71S 
A2tR23 ‘ VEKSeAT1S5 RESISTOR 470 e25w TCseugdseenu 01806 Coutis 
ASTRON " 0683e4715 © RESISTOR UFO § een TCE9U00s +000 yle0G Chalks 


AatRaS OH8Se4715 RESISTOR 470 22d" TCB4O074000 01606 CB4715 


See introduction to this section for ordering information 
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Section VI 
Table 6-3 


Model 4262A 


Table 6-3. Replaceable Parts (Cont'd). 


Reference HP Part Oty 
Designation Number 


AgiR2e 06856"4715 RESISTOR 470 5X ,25W 
AetRay 068303935 RESISTOR 39% S% ,25W 
4e1R28 968301035 RESISTOR 10K SX ,23¥ 
A21R29 068301055 RESISTOR 10K SX ,25W 


Mfr Part Number 


Description 


TC 8240079600 CR4TIS 
TC aed0074800 |) CB3935 
TCSe400/4700 CB1035 
TEB940074700 CB1035 


A2iR30 


A2iR3t 
A2iR32 


Aeiuy 
A2iue 
Aetus 
Ag itia 
A2tUs 


A21il6 
A2tuy 
42a 
A219 
2110 


Aaiwudi 
A2tui2 
a2iurs 
aQ1uL4 
A2tutsS 


Aeturs 
A217 
A2tura 
A@1iut9 
421U20 


Agia 
Agiuee2 
Aeiueas 
aatued 
aatuas 


Age 


A22C\ 
A22Ce 
A2ecs 
A2ecu 
AeeCS 


heels 
Azec? 
A22C8 
A22eco 
Aaecio 


a2geci} 
A2eci2 
&22C13 
A22C,4 
a22C45 


A2etie 
a22ci7 
£22C1B 
&22C19 
A22C20 
A22C21 

A22C22 
A22CR1 
Aaeddy 


A22a} 
A2eG2 
42203 
Aa2Q4 
42205 


42206 
A220? 
£2208 


Azer) 
Aazke 
AQ2RS 
A22R4 
A2eRs 


A22R6 
A22R? 
A22RB 
A2e2Rre 
A2e@R10 


0683=1035 


068301035 
T8100 164 


rA2ge1415 
18201279 
1820-0261 
182001200 
$82081200 


1R2001200 
1B2001195 
182001195 
1A20~1198 
$O2001197 


1820-1061 
1A220"1470 
182001597 
Rene} ile 
182001195 


1R2061195 
182001195 
182081195 
1R2001195 
18200)245 


162001195 
1h2001081 
182001470 
1A200e1 473 
tRedet2ot 


04262666522 
0426226522 


0190-029) 
0160-2055 
0160-2055 
0160-2055 
0160-2055 


DLoOd92204 
016082261 
0160-0939 
0180-09291 
0160200939 


0160«0939 
016992205 
OPSO~0121 
0150+0121 
915090121 


61500121 
0150-012! 
01500012! 
0150809121 
O1SO*d12t 
0180-1743 
0160-2205 
1902-0041 
1200-0547 


185300084 
185300084 
1853-0084 
145300084 
185300084 


185309084 
1853680084 
1853=¢084 


068302715 
068302715 
668302715 
0683-2715 
068302715 


064302715 
066 3e2715 
0683~2715 
068366805: 
066396805 


RESISTGR 40K 5 


RESISTOR 10K 5 
NETWORKeRES Go 


TC SCHMITToTRI 
IC CNTR TIL LS 
IC MY TTL MONO 
Ic JNV TTL LY 

INV TTL LS 


INV TTL LS 
FR TTL &S D 
FF TTL LS D 
GATE TTL LS 
GATE TTL LS 


ORVR TTL BU 
MUXRADAT ACS 
GATE TTL LS 
FF TTL LS DO 

TTL LS O 


TTL LS OL 

TIL LS O 

TrL tS 0 

TTL LS 0 
OCDRF TTL LS 


FEF TT, LS D 
ORVR TIL BU 
MUXR/DATAeS 
eNCDR TTL 4 
GATE TTL LS 


NISPLAY CONTRO 
PC BOARD, HLAN 


CAPACTTOR@F XD 
CAPACITORSFXD 
CAPACTTOReF XD 
CAPACI TOR@FXD 
CAPAC TTOR©FXD 


CAPACTTOR= FXO 
CAPACI TOR@F XD 
CAPACTTOR@FXD 
CAPACI TOR«F XO 
CAPACI TOR@F XD 


CAPACI TOR|F xD 
CAPACTTOR|FXO 
CAPACI TOR@FXO 
CAPACITOR ePAD 
CAPAC] TORSF x0 


CAPACITOR oF xt 
CAPACI TOR@F xD 
CAPACTTOReF XO 
CAPACI TUR|F XD 
CAPACI TOR@F XD 
CAPACITOR-FXD 
CAPACITOR-FXD 
DIODE=ZNR 5.11 
SUCKET#IC 2ueal 


TRANSISTOR PNP 
TRANSISTOR PNP 
TRANSISTOR PNP 
TRANSISTOR PNP 
TRANSISTOR PNP 


TRANSISTOR PNP 
TRANSISTOR PNP 
TRANSISTOR PNP 


RESTSTOR 270 
RESYSTOR 270 
RESTSTOR 270 
RESISTOR 270 § 
RESISTOR 270 


RESISTOK 270 
RESISTOR 270 
RESISTOR 270 
RESISTOR 68 5% 
RESISTOR 68 $% 


% ,25W 108040070700 


Se ,25w FC TC e9400/+700 


PINeSIP ,15ePINeSPEG 


G TTL LS NAND DUAL detNP 
DECD UP/OOWN SYNCHRO 
STBL 

HEX LeINP 

HEX 1eINP 


HEX DeINP 

eTYPE PUSPENGEeTRIG COM 
eTYPE POSeENGESTRIG COM 
NAND QUAD @=INP 

NAND QUAD 2eI NP 


S$ DRVR WUAD 1eTNP 

EL TTL LS 2=fOeieL INE QUAD 
NAND QUAD 2eI NP 

wTYPE POSPEDGL@TRIG 

wTYPE PUSSEDGESTRIG COM 


eTYPE POS@EDGESTRIG COM 
eTYPE PUSeEDGESTRIG COM 
=TYPE POS@EDGES TRIG COM 
wTYPE POSEDGESTHIG COM 
2eTOUaL INE DUAL Qe INP 


eTYPE PUS#EDGESTRIG COM 

S DRVR QUAD LeoINeP 

EL TTL LS SeTOm{eL INE QUAD 
wINP 

AND QUAD 2eINP 


t & RAM BOARD ASSEMBLY 
K 


fuFee1Ox S5VOC TA 

eOPUF 480~20% LOOvOC CER 
eOTUF #89920% JOOVNC CER 
eOLUF 480-20% 1u0VDE CER 
eOLUF #809"20% 100VDC CER 


1OOPF #05% 300YDE MICAN+70 
1SPF oeS5% SOOvVOC CFERO+#30 
BSOPF ¢e5% S00VDE MICAG+70 
{UF s~e10% $5VOC TA 

G30PF eeSx 300VDC MICADC7TO 


430PF ¢05% SodVOC MICAO470 
$20PF #=5% SOGVOC MICADETO 
sHUF #80020% SovOe CER 
siUF #80e20% S0vOC CER 
aiUF +80e20% Sovoc CER 


etUF #890e20% SoyOC CER 
piUF +80020% SOVOC CEk 
,plUF *800e20% SOVOC CER 
 lUF +80"20% SOVOC CER 
a1UF +800e2ux% Sovhc CER 
0.luF 35VDC TA 

120pF 5% 300VDC MICA 

Vv 5% DO=7 PD=.4W TC=-.009% 
ONT DIP@SLUR 


2NG918 SI POStow FTS3gMHZ 
2N99148 SL POS3SOW FI 3MHZ 
2N4918 SY PDE3s0NW FTa3MHZ 
ONd9ES ST POS3QW FT SaMnZ 
2@N4918 SI PDs30oWw FY S3mMHZ 


2ne918 PORESOW FT SSMRZ 
2N4918 POs30w FIa3MnzZ 
2nuo18 POZ30W FIZ 3MHZ 


ees TC8°4007/4600 
eeSn TCwedQgdseegn 
ee5n 1C#eed00/eo00 
25 TC 8800/4600 
225 TCBedN0/ +600 


25h TCBReNN0s 400 
225 TC 8040074600 
ee5w FC TCeedodseo00 
e2SW FC TCret0074500 
225K FC TC3#40074500 


See introduction to this section for ordering information 


CB1i035 


C81035 
181090164 


SN74LS13N 
SN7ULS190N 
SN74121N° 
SN74LS05N 
SNT4&LSO5N 


SN74LS05N 
AM74LSI75SA 
AMTOLSLISA 
SN74L303N 
SN74LS00N 


AMAT 26 

SN7OLSL57N 
SN78LSO00N 
SN7ULS74N 
AMTULS{7SA 


AM74LS17SA 
AM7ALSIT7SA 
AM?4LSI17SA 
AM7ULS1L794 
SN74LS155SN 


AMT4LSI75A 
AMBT2O 
SN74L5157N 
SN7U14G8N 
SN74LS08N 


04262"66522 
O42 b2~26522 


L50D105X90$5A2 


O160"2204 
O1bd=220} 
010009359 
1500105x9055Ae 
0460+0939 


016090939 
016022205 
O1soeHiel 
OLSsoedlet 
OLSOrolek 


o150°01e1 
OLSd#O12t 
orSowolet 
ALSd9O1e} 
O1sdO1dl 


SZ 10939-9A 


aNagya 
2@Nagy8 
2n4a9 16 
enests 
eNasyA 


anagis 
enagi8 
eNa918 


CKe71S 
CBET1S 
CH2715 
Ce2715 
Ckea715 


CH2715 
cBa7is 
C¥27i1s 
CB6805 
C86805 
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Reference 
Designation 


A2ek41 
A22erRy2 
Ae2R43 
A2eRi4 
A22R15 


A22R46 
A22R17 
A22RISa 
A22R19 
Aa2Rag 


AaeRel 
ha2P22 
A2er2y 
AeeRou 
Az2aRas 


A22R26 
A22R27 
A22R28 
Az2R29 
A22R30 


A22R31 
4aeRye 
A2AP33 
A2@eRrsa 
A22R3$ 


A22R36 
422R37 
A22R3B 
A22R39 


A2es) 


Aeeuy 
A22lie 
AP2U3 
haeuu 
A22UI5 


aeeaila 
A227 
A22uA 
A22U9 
Aeeyg 


A2ety] 
A2eti2 
B22) § 
A224 
A@2US 


A22iy6 
apy? 
Azeuie 
Az2u9 
A2euro 


A22ueI 
A22tle2 


heey 
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HP. Part Mfr 
jini [ow] Omen Be 


0683-6805 
0683-6805 
0683-6805 
0683-6805 
0683-6805 


0683-6805 
068382725 
O6AR344 825 
068364725 
1A/Ow~9!21 


194086205 
1B1N-0206 
0683=5025 
0683-1025 
0643"1025 


Oboe 025 
O683~e1N25 
OOS sat Oe5 
068301025 
068361025 


LRi0@otod 


3101%0299 


182020736 
PaAveL tsa 
TA20~+4199 
UReO%120) 
1820={685 


5080-3068: 
Lh2Get dou 
18SH8=0033 
182000628 
{HeCw{u7y 


YR20@1425 
1R2O"1112 
PAP0ef 197 
$R2H~f 490 
LB20e1474 


165809033 
PR20eGo28 
LA20e1 470 
1420<10A1 
{8200104} 


1B 20"1196 
181880135 


G410"0209 


Model 4262A 


Table 6-3. Replaceable Parts (Cont'd). 


Mfr Part Number 


RESISTOR ee7aw FC TCe9d00/+500 CR6805 


RESISTOR é3 3 e25w rc TCB2400/4500 CB6805 
RESISTOR 68 SX ,25W FC TC2940074+500 CB6805 
RESISTOP 68 SK ,25W FC TCaeu0n7¢500 CH6E8US 
RESISTOR 68 S% ,25Ww FC Thsed0074+500 CB6805 


CB 6808 


RESISTOR S% .2Sw FC TCs~400/74500 


RESTSTOR 2,7K S¥% ,25W FL TCs9d00/4700 CB2725 
RESISTOR £,8K S% ,25w FC TCsed00/4700 CB818e5 
RESISTOR 4,7K SK ,25w FC TCeedO0s+700 CburesS 
NETWORK@RES FePINeSIP ,1SePINeSPCG 1410"0121 


NETWORK@RES BePINeSIP ,{ePINeSPCG 790=e8] eR, 7K 


NETWORKWRES AePINeSIP ,}JePINeSPCG 4306Ro10t~1058 
RESISTOR 1K SX ,A5W FC TCeed0s4+600 C81025 
RESISTOR tk SY ,2SW FC Tleek0074600 CHh10es 
RESISTOR 1K S% ,25W FC TC2ed00/+600 C81025 


C81025 


RESISTOR 1K S¥ ,25W FO tUse400/4000 


RESTSTOR LK 5% ,25W FC Tl s9d00/4600 CH1025 
RESISTOR 1K 5% ,25w FC TCzedn0seoon C81025 
RESISTOR 1K S¥ ,25w FC fC se400/4600 C81025 
RESISTOR 1k S% ,25W FC TLeedQ0ss000 CBLO2S 


NOT ASSIGNED 
NOT ASSIGNED 
NOT ASSIGNED 
NOT ASSIGNED 
NOT ASSIGNED 


NOT ASSIGNED 
NOT ASSIGNED 
NOT ASSIGNED 
NETWORK@RES FeP[NegIP 


o15*PIN@SPCG 28480 181098014 


28480 3101"0299 


SwITCh, SLIDE udeSPST 


62036 
03790 
0169H 
0169H 
d169h 


MC 74455P 
AM7ULSE95PC 
SN74LSoaN 
SN7AL SBI 
SN74LS247N 


IC NCOR TTL 2eTOwdelL Nk DUAL ge INP 
TC CKIR TIL LS BIN UP/DOWN SYNCHRO 
IC INV TTL LS HEX LoINP 

IC GATE TTL LS AND QUAD QwlNP 

DCOR VIL KHLDeTOe7eSEG 


» MV TTL DUAL 


IC CNTR TTL LS DECD ASYNCHRU 0109H SN74LS90N 
TRANSISTOR 28480 1855-0033 
TC SN7S59ON O4eBIT RAM TTL OS40F DM7489N 


TC MUXR/DATACSEL TTL LS aeTUepoL INE QUAD 05790 SN74LS157N 


IC SCHMITTeTRIG TTL LS NAND QUAD 20]NP O169H SN7aLS132N 


TC FF FIL LS DeTYPE PuS@EDGEwIRIG O169H SN7GLS74N 
IC GATE TIL LS NAND QUAD gel NP 0169H SHTALSOON 
IC CNIR FTL LS DECD ASYNCHRO 0169 SN74ULS9ON 
IC CNTR TTL LS BIN ASYNCHRO O169H SN74LGOSN 


TRANSTSTOR 28460 $9858000335 


IC SN74B9ON S4eKTT RAM TIL O340F DM748ON 
TC MUXR/DATASCSEL TTL LS 2eTUslel INk Quad 03790 SN7&LS1I5S7N 
IC DRVK TTL BUS ORVR GUAD fteINnPp 03790 AMAT26 
TC PRVR TTL BUS DRVR GUAD LefNP 03790 AMBT 26 


TC FF TTL LS DeTYPE PUS@EDGESTRIG COM 
TC MC GBL0Le1 1K RAM NMOS 


0379D 
02056 


AM7TUL SI TUN 
MCoRtOL eo] 


26480 


CRYSTAL, QUARTZ 041080209 


See introduction to this section for ordering information 
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te 


te 


Model 4262A 


Reference 
Designation 


A23 


A23C1 
A23C2 
A23C3 
A23C4 
A23C5 


A23C6 
A23C7 
A23C8 
A23C9 
A23C10 


A23CR1 
A23CR2 
A23CR3 
A23CR4 


A231 
A23J2 
A23J3 
A2304 


A23Q1 
A2302 
A2303 
A2304 


A23R1 
A23R2 
A23R3 
A23R4 
A23R5 


A23R6 
A23R7 
A23R8 
A23R9 
A23R10 


A23R11 
A23R12 
A23R13 
A23R14 


A23S1 


A23U1 
A23U2 
A23U3 
A23u4 
A23U5 


A23U6 
A23U7 
A23U8 
A23U9 
A23U10 


A23uU11 
A23U12 
A23U13 
A23U14 
A23U15 
A23U16 


424 (OPTION: 004) 


A2ucy 
sauce 
&24C3 


HP Part 
Number 


04262-66623 
04262-26623 


0160-2202 
0180-2141" 
0180-0291 
0180-0197 
0380-0197 


0180-0229 
0160-2055 
0160-2055 
0160-2055 
0160-2055 


1901-0040 
1901-0040 
1902-3158 
1902-0048 


1200-0853 
1200-0541 
1200-0541 
1200-0654 


1853-0089 
5080-3078 
1854-0477 
18£4-0215 


0683-4725 
0683-4725 
0683-1025 
0683-1025 
0683-1035 


0683-1055 
0683-1845 
0683-1035 
0698-3430 
0683-5615 


0683-5625 
1810-0164 


2100-2633 
3101-0299 


1820-169) 
1820-1197 
1820-2053 
1820-2053 
1820-1081 


1820-1081 
1820-1195 
1820-1196 
1820-1112 
1820-0471 


1820-1195 
1820-1201 
1820-1197 
1820-1199 
04262-85009 
04262-85010 


042628660524 
08262026524 


0180~0229 
0160e0229 
0160-2055 


Qty 


See introduction to this section for ordering information 


Table 6-3. Replaceable Parts (Cont'd). 


Description 


PROCESSOR & ROM BOARD ASSEMBLY 
PC BOARD, BLANK 


CAPACITOR-FXD 75pF 5% 300VDC 

CAPACITOR-FXD 3.3uF +-10% S5O0VDC TA- 
CAPACITOR-FXD UF +-10% 35VDC TA ° 
CAPACITOR-FXD 2.2UF +-10% 20VDC TA 
CAPACITOR-FXD 2.2UF +-10% 20VDC TA 


CAPACITOR-FXD 33UF +-10% 10VDC TA 
CAPACITOR-FXD .O1UF +80-20% 100V0C 
CAPACITOR-FXD .OQ1UF +80-20% 100VDC 
CAPACITOR-FXD .OTUF +80-20% 100QVDC 
CAPACITOR-FXD .O1UF +80-20% 100VDC 


DIODE-SWITCHING 30¥ SOMA 2NS DO-35 
DIODE-SWITCHING 30¥ 50MA 2NS DO-35 
DIODE, ZENER, 9.76V 
DIODE, ZENER, 6.81V 


SOCKET-I1C 16-CONT DIP-SLDR 
SOCKET-IC 24-CONT DIP-SLDR 
SOCKET-IC 24-CONT DIP-SLDR 
SOCKET-IC 40-CONT DIP-SLDR 


TRANSISTOR PNP 2N4917 SI PD=200MW FT=450MHz 
TRANSISTOR NPN SI PD=300MW FT=200MHz 
TRANSISTOR NPN 2222A SI TO=18 PD=500MW 
TRANSISTOR NPN ST PD=350MW FT=300MHz 


RESISTOR 4.7K 5% .25W FC TC=-400/+700 
RESISTOR 4.7K 5% .25W FC TC=-400/+700 
RESISTOR 1k 5% .25W FC TC=-400/+600 
RESISTOR 1K 5% .25W FC TC=-400/+600 
RESISTOR 10k 5% .25W FC TC=-400/+700 


RESISTOR IM 5% .25W FC TC=-800/+900 
RESISTOR 180K 5% .25W FC TC=-800/+900 
RESISTOR 10k 5% .25W FC TC=-400/+700 
RESISTOR 21.5 1% .125W F TC=0+-100 
RESISTOR 560 5% .25W FC TC=-400/+600 


RESISTOR 5.6K 5% .25W FC TC=-400/+700 
NETWORK-RES 9~-PIN-SIP .15-PIN-SPCG 
NOT ASSIGNED 

RESISTOR-TRMR 1k 10% C SIDE-ADJ 1-TRN 


SWITCH SLIDE 4-SPST 


MICROPROC MOS 

GATE TTL LS NAND QUAD 2-INP 
DCDR TTL LS 4-TO-16-LINE 4-INP 
DCDR TTL LS 4-TO-16-LINE 4-INP 
DRVR TTL BUS DRVR QUAD 1-INP 


DR¥R TTL BUS DRVR QUAD 1-INP 

FF TTL LS D-TYPE POS-EDGE-TRIG COM 
FF TTL LS D-TYPE POS-EDGE-TRIG COM 
FF TTL LS D-TYPE POS-EDGE-TRIG 

INV TTL HEX 1-INP 


FF TTL LS D-TYPE POS-EDGE-TRIG COM 
GATE TTL LS AND QUAD 2-INP 
GATE TTL LS NAND QUAD 2-INP 
INV TTL LS HEX T-INP 
IC, ROM MOS 
IC, ROM MOS 


COMPARATOR CONTROL BOARD ASSEMBLY 
PC HOARD, BLANK 


CAPACITOR@FXO 33UFe*10% 10v0C TA 
CAPACTTOR@FXD J3UFe¢@t0% LOVOC TA 
CAPACITUREFXD ,UITUF #80020% J00VDC CER 


Section VI 
Table 6-3 


Mfr Part Number 


04262-66623 
04262-26623 


150D105X9035A2 
150D225xX9020A2 
1500225X9020A2 


150D336X9010B2 


1901-0040 
1901-0040 
FZ7459 
FZ7244 


1200-0541 
1200-0541 


2N4917 


2N2222A 
SPS$3611 


CB4725 
CB4725 
CB1025 
CB1025 
CB1035 


CB1055 
CB1845 
CB1035 
RME 55-1/8-T0-21R5-F 
CB5615 


CB5625 
1810-0164 


ET50X102 
3101-0299 


1820-1691 
SN74LSOON 
74LS154N 
T4LS154N 
AM8T 26 


AM8T26 
AM74LS175A 
AM74LS174N 
SN74LS74N 
7406PC 


AM74LS175A 
SN74LSO8N 
SN74LSOON 
SN74LSO4N 


UVUeh2=66S24u 
O4262~26524 


150D3380x901 082 
1S00$S0x901 062 
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Section VI Model 4262A 
Table 6-3 


Table 6-3. Replaceable Parts (Cont'd), 


Reference HP Part ae Mfr 


AadcRs 190100040 DIODESSWITCHING 30V SOMA 2NS DOe35 1901 +0040 
A24CR? 1904-0040 DICDESSWITCHING 30V SOMA 2NS DOeS5 1901°0000 
A2uCR3 190169040 DIODE *SWITCHING 3OV SOMA 2NS 00035 1901+0040 
a24cRa 19040040 CILODEeSWITCHING 30V SOMA 2NS OO"35 1901°0040 
A24CRS 190480046 DIODE SSWITCHING 30V SOMA 2NS DDe3S 1901-0040 
A2Z4CK6 190170400 CINDEeSWITCHING 30V SOMA 2NS 00035 1901-0040 
Aan) 1200-0853 SOCKET#IC 160eCONT OI PeSLUR 
AQdKy 04909235 RELAY, REED 0490#02355 
AgG4KD 049000235 RELAY, REED 049080235 
A2UK3 049N|e 235 RELAY, REED 049090235 
Ada 049069285 RELAY, REED 049060235 
A2Q4aKs ; 049069235 RELAY, REED 049909235 
A2dne 649000235 RELAY, REED 049000235 
Apa 9100816494 COTLeMLO S,OUH 10% GBuS ,1550x1, 37516 {SeddySejk 
Aad 5080-3078 TRANSISTOR NPN ST PDB300MW FT s2Q0MHZ 
a2une 5080-3078 TRANSISTOR NPN ST PDES00MW FT=200MH2 
AgaR] 066 3"4715 RESTSTOR 470 5% ,25w FC 10819074600 CBUILS 
A2ZUR? 063 ed7 25 RESISTOR 4,7K SX ,25W FC TOB0d00/4700 CB4725 
AQURY NOB 3eaT PH RESISTOR 4,7K SX .25W FC TCzeann/e7o0 Chutes 
AedRy Vekyeu725 RESISTOR 4.7K Sx (,25w FC Tleeuhos+700 CKhar2S 
A24RS Obs 3ed725 RESISTOR 4,7K SX ,25w FC 10B"d00/4+700 CA47e2S 
AZURE 068302715 RESISTOR 270 5X ,25W FC Tl eed00s4600 CBe7N15 
AQ4uR? Ob 32755 RESTSTOR 270 SX ,25" FC TCBad00746000 CReEM1S5 
A2Z4RA 068302745 RESISTOR: 270 S% ,25w FC TC a=“400s46000 Cue715 
A24RQ 068362715 RESTSTUK 270 SX ,A5w FC Tls=400/4600 che715 
&24R10 Ve8se2715 RESISTOR 270 S¥ ,25W FC TCe-400s/4000 CBeT15 
aedRyl O6ASe2715 RESTSTOK 270 S% ,25W FL TC e~400/4500 CH2715 
A24dRy? 18 10"-0164 NETWORKORES FePITNeSIP giSePINeSPC 184 0%°0t6G 
heuiry {Aevellte IC FF TTL LS DefYPE PUS#E0GEeTRIG SN74L S766 
aer4aue 182001700 IC INV TTL LS HEX foINP SN74LSOSN 
APas 1820-1196 IC FF TTL LS DeTYPE POSwEDGEe@TRIG COM AMTOLS174N 
ae4aua LA20e L199 TC INV TTL &S HEX ToINP SN74,S04N 
&aas 182001194 TC INV TTL LS HEX IwINP SN74L Suan 
Aoaue 18200;)435 IC SCHMITTeTRIG TIL LS NAND DUAL de] NP SN74LS135N 
Ap4au? 1A2de1OHKt TC DRVR TTL BUS ORVR QUAD JwINP AMAT 26 
A2GUK 1A20— O47} TC INV TTL HEX LeINP T40OPL 
Agua 1820-1b6h& IC BFR TTL NONSINVY HEX Lo INP TAOTPC 
A24UI0 1820-049} 1C BCOR TTL ACDeTODEC GeTOwf{ del INE SN7G145N 
Aauity) 182001195 IC FF TTL LS OeTYPE POSHELLESTRIG COM AMTHLSITSA 
Aaauye 1R20—1 08} IC ORVR TTL BUS DRVR YUAD teInP AMBT 26 
a2guys 18204108) IC ORVR TTL BUS DRVR QUAD Jol NP AMBT2Q46 
A2dwy 04261072004 CABLE ASSEMBLY UG261e7 2009 
425 (OPTION 101) 06262866525 HPeIG TNTERFACE BUARD ASSEMBLY 04262°66525 
V4262=26525 PC BOARD, BLANK 04262826525 
42e5Cy 01FO+929] CAPACTTOReFXD 1UF esi Ox SSvVDC TA 15001095x903S542 
A2sC2° 0160-2055 CAPACTIUR@FXD ,O1UF #60220% 100VD0C CER 
A25C3 0160-2055 CAPACITOR@FXD ,OLUF ¢805020% 1O0VDC CER 
A25C4 ; 0160-2055 CAPACTTOR|FXO ,OLUF ¢800"20% 1OOVDC CER 
42ascs ‘ Otodw2204 CAPACITOR@FXO LOOPF 05% S$00VLUC MICA0+76 
&25Co OLodw2e204 CAPACTTOR@FX POOPF #e5x S00V0DC MICADSTO O16o082204 
A25C? 0160-0153 CAPACITOR@FxXD JOOOPF te10% 200V0C POLYE 22h 1029e 
A2ssi 1251-0541 CONNECTOR $4ePIN M RECTANGULAR 345101002 
A2sJ2 1200-0853 SOCKETSIC foeCUNT DIPeSLOR 
42501 5080-3078 TRANSISTOR NPN ST PDSSOOMW FT2Z200MHZ 
A2SR] 0OB%e4T15 RESISTOR 470 S% ,25W FC Tl e9400/4600 CBa71s 
A2SRe 0643eb715 RESISYOR 470 S¥ ,25w FC TCe9490/4600 cea7is 
ADSR3 Co83edT1S ReSISTOR 470 SX ,25W FC TCsed40074600 CAaTts 
A@SR4 O683ed7tS RESTSTGK 470 S% ,eSw FC TCa7d00s+600 CKhua715 
A2SRS 0683-1825 RESISTOK 1.8K SX ,25W FC TCe=d400/4700 CK18e5 
A2sRo 181080136 NETWORKeRES 10ePINSSIP ,LePINeSPCG 18100130 
A2SR7 £81000125 NETWORK@RES BePINCSIP ,125ePINeSPCG 750 
Aasul 182061197 IC GATE TTL LS NANO QUAD 2eINP SNTAL SOON 
A2sue2 1R20~1556 TC MISC TfiL* WUAD MC3aUIP 
A25SU3 1B20e1558 1C MISC TIL*# Quad MC 30q4P 
A2Sua 182001199 TC INV TTL LS HEX LelNP SN7GLSOUN 


A25US 182000269 IC GATE TTL NAND GUAD 2eINP TUQSPC 


See introduction to this section for ordering information 
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Model 4262A Section VI 
Table 6-3 


Table 6-3. Replaceable Parts (Cont'd). 


Reference HP Part Mfr 


A2Su6 182001199 TINY TTYL LS HEX SeINP SN74LS04N 
a2su7 1R2001201 GATE TTL LS AND QUAD 2eINP SN7ULSOBN 
AeSuUB 182081195 FF TTL LS DeTYPE PUSeEDGE*TRIG COM AMPULS175A 
Aasug 182004195 FF TTL LS DelYPE POSeEDGESTRIG COM AMTULS175A 
A25U10 182001470 MUXR/DATASSEL TTL LS 2eTOeLeLINE GUAD SN7UL9197N 


A2Sul 18201470 MUXR/DATASCSEL TTL LS 2eTOetelL INE Quad SN7QLS157N 
aasur2 182001195 FF TTL LS DeTYPE POS*E0GEeTRIG COM AMTSLSITSA 
A2surs 182003195 FF TTL LS DeTYPE POSREDGESTRIG COM SM7QLS175A 
A2suid 182001081 DRVR TTL BUS DRVR QUAD teINP AMBT26 
A2Su1S 1820+1081 ORVR TTL BUS DRVR GUAD 1+INP AMBT26 


Aasul6 182001081 ORVR TTL BUS DORVR QUAD 1eINP AMBT26 
a2sui? {82001081 DRVR TTL BUS ORVR QUAD teflNP AMBT 26 
Aasuta PB20e1 OAL ORVR TTL SUS DRVR GUAD LeINP AMBT26 
A25u19 162021081 ORVP TTL BUS DRVR QUAD LeINP AM8T 20 
425U20 1820#0328 GATE TTL NOR QUAD 2eINP 7aaaPc 


AaSuat 1a20etil2 FF TTL LS Def¥PE POSSEDGE STRIG SN74LS74N 
42522 TA2dm1112 FF TTYL LS DeTYPE POSsEDGESTRIG SNTULS74UN 


NOY ASSIGNED 
NOT ASSIGNED 
NOT ASSIGNEO 
NOT ASSIGNED 
NOT ASSIGNED 
NOT ASSIGNED 
NOT ASSIGNED 
ass NOT ASSIGNED 
A34 NOT ASSIGNED 


435 (OPTION 001) 04262066535 BCD UUTPUT CONTROL BOARD ASSEMBLY V4262"66555 
04262026535 PC BOARD, BLANK 042028265 35 


A3SC) 016002199 CAPACITORSFXD JOPF 405% 300V0C V16d0#2(99 
A3SC2 016002199 CAPACTTOReFxD 30PF ee5x S$00VDC Aloge21F> 
A35C3 0180°n229 CAPACITORSFKO S3uUFee10% FOVOC TA PSuN33ox9G1 Ube 
agsca 0160-2055 CAPACITOR@FXD ,OLUF #¢80220% 100V0C CER 

A3SCS 0160-2055 COPACITOR@FXO ,OLUP #80020% 100VDC CER 


A3SCO 0160-2055 CAPACITOR@FXD ,O1UF ¢80e20% 100VDC CER 
435C7 0160-2055 CAPACTTOR@FXD ,OLUF #808202 100VDC CER 
AsSCS “0160-2055 CAPACITORSFXO ,O1UF ¢80"20% 1N0VDC CER 


AgSCRi 1902-0041 OLONESTNR S,11¥ $% DO0e7? PDB, Gw Tle, 009% $l 10934998 
ASSCR2 190200041 DINDESZNR S,f1¥ S% DOwT FPOS,4W TCae, 009% 5 $2 10959094 


ASSL 1200-0853 SOCKET#IC 16eCONT D1P~SLOR 
ASSL 91009teil COTLeMLD 220NH 20% 9350 ,1550%, 37516 15044 {Seam 


ASSRI Ve83eSo25 RESISTOR $,6K o2SW FC 1Ceed00s+700 3 CB9625 
AY5Re 068365625 RESISTOR 5S,6K 225W FC TCeedQus+700 Cb5025 
ASSR4 266305625 RESISTOR 5,6k 225n TE aeh00/4700 3 CH5625 
AZ5Ra 068505625 RESISTOR &,6K 02 5W TCBe400/4700 C5625 
ASSRS 068305625 RESISTOR 5,6k 225 TC8=40074700 : ChSe25 


A35R6 068305625 RESISTOR $,6* eS TC 8000074700 > CRkS6eS 
ASSR?T 068635625 RESISTOR S,oK 2258 TE %e400/4700 C8562e5 
A35R8 0683$~2225 RESISTOR 2,2K 229Nn TCBeU0Os4700 Chee2es 
A3Z5RO 0683-2225 RESTSTOR 2,2 eS TCB2400/4700 CB2225 
A35P10 0683-5625 RESISTOR Sok ew TCsed00/4700 CHSo2s 


ASSRE1 068395625 RESISTOR S,oK Sk .25W TCae4dO74+700 CB8562e5 
ASSRI2 181000136 NETWORK@RES 10ePINeSIP ,1]ePIN@SPCG 181090156 


AS$SS! 3101-0299 SWITCH, SLIDE 4e8Pst 310120299 
A35S2 3101-1273 ‘SWITCH, DPDT-NS 

agySul 1820"1423 TC MV TTL LS MONOSTBL RETRIG QUAL . SN?4LS1e3N 
Assia 182020077 IC FF TTL DeTYPE POSPEDGEeTRIG CLEAR T&PaPc 
43503 182001197 IC GATE TTL LS NAND QUAD 20INP SN74ULSOON 
43Sua 182080294 IC SHFeRGTR TTL RwS SERTAL@IN PRL OUT UMSS7ON 
AsSUS 1620-0294 IC SHFeRGTR TIL ReS SERTAL@IN PRL OUT 0: DMBS7ON 


See introduction to this section for ordering information 
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Table 6-3 
Table 6-3. Replaceable Parts (Cont'd). 
Reference HP Part D Mfr 
: d escription Mfr Part Number 
Designation Number p Code 
A3SII6 1A20+0294 SHFeRGTR TIL ReS SERTALeIN PRL OUT DM8S70N 
43Su? 1820-9294 i SHFeRGTR TTL ReS SERTAL@IN PRE DM8&S7ON 
A35ue 1829 e066R IC BFR TTYL NONwINV HEX {oINP 7407PC 
ag3sug 1820-0294 IC SHFRRGTR TTL ReS SERTALeIN PRL DMAS7ON 
A3SUL0 1420={081 IC DRVR TTL BUS DRVR DUAD fone AMBY 26 
ASSUII 182029294 IC SHFeRGTR TIL RwS SERTAL IN PRL OMBS70N 
AgSuy2 182000294 IC SHFeRGTR TTL R=S SERTALOIN PRL 0 DM8S70N 
ASSL S 1820-0294 IC SHEeRGTR TTL ReS SERIAL©IN PRL 0 OMES70N 
AsSwt 04261072009 CABLE ASSEMBLY 04261#72009 
A3Swe 04261=72009 CABLE ASSEMALY 04261672009 
CHASSIS MOUNTED COMPONENTS 
C1 0160-4259 CAPACITOR FXD .22UF 10% 
C2 0160-1586 CAPACITOR FXD .1UF 200VDC 
C3 0160-1586 CAPACITOR FXD .1UF 200VDC 
CRI, CR2 1901-0496 DIODE:RECTIFIER POWER 
CR3 1902-1232 DIODE:ZNR IN3997AR 5.6V PD = 10W 
CR4 ~ CR? 1901-0033 DIODE Ge 180V 200mA 
Fl 2110-0007 FUSE 1A 250V 
2110-0202 FUSE .5A 250V 
J6, 37, J8 5060-4020 CONNECTOR ASSEMBLY,50 CONTACTS 
(OPT. 001/004) 
A3 04262-66503 CONNECTOR BOARD ASSEMBLY, HP-IB (OPT. 
0380-0644 SCREW, STAND OFF WASHER SP 
2190-0034 WASHER SP 
Q1, Q2, Q3 1854-0063 TRANSISTOR NPN 2N3055 
R1 0683-1025 RESISTOR 1k 5% .25W 
R2, R3 0698-3391 RESISTOR 21.5 1% .5W 
R4 2100-1250 RESISTOR-VAR 500 20% 
R5 2100-1832 RESISTOR-VAR 500 10% 
$1 3101-2216 SWITCH: LINE 
$2, $4 3100-1201 SWITCH: THUMBWHEEL (OPT. 004) 
CABLE ASSEMBLIES 
WT 8120-0360 FLAT CABLE ASSY (OPT. 001, 004, 101) 
04262-61601 CABLE ASSEMBLY, Lc, 19cm 
04262-61602 CABLE ASSEMBLY, Lp, 19cm 
04262-61603 CABLE ASSEMBLY, Hc, 16cm 
04262-61604 CABLE ASSEMBLY, Hp, 22cm 
04262-61605 CABLE ASSEMBLY, Hp, 18cm 
04262-61901 CABLE ASSEMBLY, LINE SWITCH 
MISCELLANEOUS 
5001-0439 TRIM, SIDE 
5040-7202 TRIM, TOP 
04261-40024 LAMP HOUSE, UNIT INDICATOR 
04262-40002 WINDOW 
04262-85001 ANNUNCIATOR FILM, UNIT 
TOOL 8710-0340 SCREWDRIVER (FURNISHED) 
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Table 6-3 


Table 6-3, Replaceable Parts (Cont'd). 
Reference 


HP Part Mfr 


Mfr Part Number 


CHASSIS PARTS 


7 5040-7219 CAP HANDLE FRONT 
2 2680-0172 SCREW-MACH 10-32 .375-IN-LG H 
3 5060-9935 COVER. SIDE ‘ 
4 5060-9802 HANDLE 
5 2360-0115 SREW-MACH 6-32 .312-IN-LG 
6 5040-7220 CAP HANDLE REAR 
7 0370-2159 KNOB: PUSHBUTTON LINE 
8 5040-7201 FOOT, FULL/HALF MODULE ° 
9 1460-1345 STAND TILT 
10 5060-9845 COVER, BOTTOM 
11 5040-7023 ROD, PUSHBUTTON 
12 04262-00602 DECK, LEFT 
13 04262-00606 PLATE, LINE SWITCH 
14 2510-0192 SCREW-MACH 8-32 .25-IN-LG 
15 5020-8804 FRAME, REAR 
16 5040-3318 COVER, L MODULE 
7 0960-0443 LINE MODULE 
18 04262-00205 PANEL, REAR 
19 1200-0041 SOCKET, TRANSISTOR 
20 0340-0833 COVER, TRANSISTOR 
21 2190-0020 SCREW 
22 
23 2510-0135 SCREW-MACH 8-32 2.25-IN-LG 
24 3050-0139 WASHER FL MTLC NO.-8 
25 7100-0129 COVER, POWER TRANSFORMER 
26(09, J10) 1250-0118 2 CONNECTOR, BNC 
27 9100-0865 1 TRANSFORMER, POWER 
28 2360-0113 8 SCREW-MACH 6-32 .25-IN-LG 
29 5060-9833 1 COVER, TOP 
30 2190-0016 3 WASHER-LK INTL T NO. -3/8 
31 2950-0001 2 NUT-HEX-DBL-CHAM 3/8-32-THD 
. 32 2580-0004 4 NUT-HEX-DBL-CHAM 8-32-THD 
33 2190-0087 4 WASHER-LK HLCL NO.-8 
34 3050-0239 4 WASHER-FL NM NO. -8 
35 04262-00603 1 DECK, CENTER 
36 04262-00605 5 PLATE, SHIELD 
37 5020-8835 4 STRUT CORNER 
38 04262-00604 1 DECK, RIGHT 
39 2360-0333 1 SCREW-MACH 6-32 .25-IN-LG 
40 5020-8803 1 FRAME, FRONT 
4] 04262-00204 J SUB PANEL, FRONT (STD) 
4] 04262-00214 1 SUB PANEL, FRONT (OPT. 004) 
42 04262-00202 1 PANEL, FRONT (STD) 
42 04262-00212 1 PANEL, FRONT (OPT. 004) 
43 04262-00203 ] SUB PANEL, FRONT 
44 04262-00201 ] PANEL, FRONT (HP) 
44 04262-00211 1 PANEL, FRONT (YHP) 
45 (J2 - J5) 1510-0090 4 BINDING POST GRAY 
46 5000-4206 2 SHORTING LINK 
47 (Jd1) 1510-0107 1 BINDING POST BLK 
48 2190-0016 2 WASHER-LK INTL T NO. -3/8 
49 2950-0043 5 NUT-HEX-DBL-CHAM 3/8-32-THD 
50 0370-0451 1 BEZEL, PUSHBUTTON LINE 
51 7120-1254 1 TRADE MARK ‘(HP) 
51 7120-0478 1 TRADE MARK {YHP) 
52 04262-00607 1 PLATE, BLIND 
53 2360-0115 2 SCREW-MACH 6-32 .312-IN-LG 
54 0520-0129 6 SCREW-MACH 2-56 .312-IN-LG 
55 04262-00608 3 PLATE, BLIND 
56 2420-0006 2 NUT-HEX-W/LKWR 6-32-THD 
57 0624-0045 6 SCREW-TPG 6-20 .375-IN-LG 
58 2190-0008 6 WASER-LK EXT T NO. -6 
59 0340-0458 3 INSULATOR, TRANSISTOR 
60 1200-0080 4 INSULATOR, DIODE 
61 3050-0226 2 WASHER-FL MTLC NO. -10 
62 0360-0270 3 SOLDER LUG 
63 2740-0003 3 NUT-HEX-W/LKWR 10-32-THD 
64 04262-01201 1 PLATE, ANGLE 
65 1490-0848 1 BUSHING 
66 0590-0061 1 NUT-HEX-DBL-CHAM 1/4-32-THD 
67 2190-0060 1 WASHER-LK INTL T NO. -1/4 
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Figure 6-1. Major Mechanical Parts - Exploded View. 
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Figure 6-2. Mechanical Parts - Exploded View. 
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Reference 
Designation 


All (OPTION 010) 


A11C8 
Al11C9 


A1IR25 
Al11IR26 
A11R27 
Al11R28 
A11R29 
A11R30 


Al4 (OPTION 010) 
Al14C7 


A14R33 


Table 6-4. Option 010 Modification 


HP Part 
Number Qty 


04262-66911 


0160-5821 
0160-5821 


0698-4494 
0698-2228 
0757-0279 
0757-0123 
0698-2228 
0757-0279 


04262-66914 
0160-1554 


0698-4511 


Description 


OSCILLATOR §& SOURCE RESISTOR BOARD ASSY 


CAPACITOR, FXD SO00pF .25% SOV 
CAPACITOR, FXD SOOOpF .25% SOV 


RESISTOR 35.7K 1% 

RESISTOR 318.3K .5% 

RESISTOR 3.16K 1% 

RESISTOR 34.8K 1% 

RESISTOR 318.3K .5% 

RESISTOR 3.16K 1% 

other parts are same as 04262-66511 
PHASE DETECTOR §& INTEGRATOR BOARD ASSY 
CAPACITOR, FXD .47UF 200V 

RESISTOR 86.6K 1% 


other parts are same as 04262-66514 
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SECTION VII 
MANUAL CHANGES 


7-1. INTRODUCTION. 


7-2. This section contains information for adapt- 
ing this manual to instruments to which the con- 
tents do not directly apply. The following para- 
graphs explain how to adapt this manual to apply 
to older instruments with a lower serial prefix. 


7-3. MANUAL CHANGES. 


7-4. To adapt this manual to your particular in- 
strument, refer to Table 7-1 and make all of the 
manual changes listed opposite your instrument 
serial number. Perform these changes in the 
summary by assembly. 


7-5. If your instrument serial number is not 
listed on the title page of this manual or in Table 
7-1 to the right, it may be documented in a 
yellow MANUAL CHANGES supplement. For 
additional information about serial number 
coverage, refer to INSTRUMENT COVERED BY 
MANUAL in Section I. 


Table 7-1. Manual Changes by Serial Number. 


Make Manual Changes 


Serial Prefix 
or Number 


1710J00260 and below 


1710J00340 


and below 


1739J00600 and below 


1739J02280 


and below 


2022J03750 and below 


Table 7-2. Summary of Changes by Assembly (Continued on Page 7-2). 


Assembly 
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Table 7-2. Summary of Changes by Assembly (Continued). 


Assemb ly 


CHANGE 


CHANGE 1 


Pages 6-16 and 6-17, Table 6-3, Replaceable Parts, 
Change A22 board parts list to Table A. 


Page 8-61, Figure 8-46, A22 schematic diagram, 
Partially change Figure 8-46 as shown in Figure A. 
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RI-RB: 2.7K 


Figure A. 
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HP Part 


04262066522 
04262826522 


‘Table A. 


Reference 
Designation 


Description Mfr Part Number 


OISPLAY CONTROL & RAM BOAKO ASSEMBLY 
PC HOARD, BLANK 


28480 
28480 


AU2b2e6bSe2 
046226522 


Age 


A2eci 0189"9291 CAPACTTOR®F XO LUFe9tO% 35VNC TA O420J 150D105x%90355Ah2 
b2eC? 0160-2055 CAPACTTORSFXD ,OLUF #80"20% 100VNC CLR 
aeacs 0160-2055 CAPACITOReFXD ,VIUF ¢80e20% 1H0V0C CER 
A2eeca 0160-2055 CAPACITOR@FXO ,O1UF ¢B@v~20% 1oOvOC CER 
keels 0160-2055 CAPACLTOReFXD ,QLUF #80620% LNOV0C CER 


422Co HLed|-2204 CAPACITUR@FXD 100PF e9S% SOOVDE MICAN470 01602204 
Aeec? 0160-2261 CAPACTTGReFXD 15PF 465% SOOVOL CERO+eS0 QLHd-226) 
a2ecr 916060939 CAPACITUR FKL ASQPF 405% S00VLC MICAD+70 Otoo"0939 
A2ec9 01800929) CAPACITOR] Fx) JUFeefOX SSVNC TA 150D109X9055A2 
&22010 OloteA9$9 CAPACTTOR@F XM GSOPF 405% 300VOC MICAD+7O vLodoeN959 


aeecit 
Aeetie2 


016909939 
0100"2205 


COPACTTUR@FXD GSOPF 45% SO0UVDC MICAD470 
CAPACITUR@F XD 120PF #¢5% 300V0C MIC4O+70 


0f00"0959 
HLo0"2205 


ae2crRi 19H20eCN4} DIONE SZNR S,11V SX VU!E7T Pow,un Tlee, 009% SZ 10959294 


A22eJ) SUCKETeIC 24eCGNTt DLP eSLOR 


1200-0541 


Agen {AS beN107 TRANSISTOR, PNP SI 28aKo 1P53-0107 
&e2ne 1ASSeN1O7 TRANSISTOR, PNP SI 28480 1955-0107 
AQZN8 tASSe0107 TRANSISTOR, PNP SI Pbudot 1854500107 
CP rary LR5Sen1 07 TRANSISTOR, PNP SI 2ouad 165300107 
A22NS 1AS 500107 TRANSISTOR, PNP SI ebuad 145520107 


Ageia 1253-0107 TRANSISTOR, PNP SI 24u80 1855-0407 
A207 LHS 8"G107 TRANSISTOR, PNP SI eau 1653*0107 
b2208 t8S3e0107 TRANSISTOR, PNP SI 26480 145 $0107 


Agek] Omdder735 RESISTUR 27H S% ,25H% FC TCaed00seF00 0106 Che? 55 
heeee 06302735 RESISTOR 27K SK ,25N FC TCee400s4500 01606 CBe75S 
APPAR Oba seeT 5 RESTSTOR 27K SK ,25w FC FCeeddns+b00 01006 CHET S55 
Sheers O44 $e2735 RESISTOR 27— Sk Pow FC TCsad00/ 800 o1606 CKETSS 
A22RS dee se27 35 RESISTOR 27K 5% ,eSw FC TCsednns+nod o1006 Cher 3s 


A22R6H 06% $e27 35 RESISTOR 27K S% ,25w FL TC2*400/4R00 0160G crerss 
A22R? Conkee7 $5 RESTSTOR &TK SK g2Sw FC TCsedhhsehon 916006 CB2735 
A2eHH DOK Se 2735 RESESTDR 27K SX ,25n FC TC eedonsesnn 01666 Che?I35 
A22RO Nok keh 605 RESISTOR Sm 3X ASW FC TCsedO074+560 01006 CHSo00§ 
baeR10 OHH be S605 RESISTOR So SX ,25W FO TlZed400/49500 01006 C4$505 


Adekit v643<5695 RESISTOR $6 SX ,25w FC TLewdd0/+500 H1LOEbG LR5605 
aregie N6F3=5605 RESISTOK Sb SX ,25W FC Thse400/0590 O1606 CASe0S 
A2eR13 008 $5005 RESISTOR So St 4am FC TLaeuOo/sedSouu 01606 CKS5e0u5 
a2eRta NoRSeSoO05 RESTSTOR 56 $% ,25W FC TOseunhs+500 01006 CK5605 
b22R1S 066 5$"5605 RESTSTOX S6 S% ,25W FC TCsedn0se500 01006 CbSo05 


A22R16 NOK 3645005 RESISTOR So SX ,2SH FC Thsed0074500 01606 CBSous 
Ager? CORSe2725 RESISTOR 2,7K S% ,25w FC TOTeU00/4709 01606 Cea7eS 
AP2R18 CoE ~1 R25 RESISTOR 1,8% S% ,25W FC TC eedouss700 7160G Co1aeds 
622219 068564725 RESISTUR U,7K 5% ,25w FC TlSed00s4700 01606 CHATeS 
de2edKed 1A10"0121 NETHORK PES FeP[NeSIP .15ePINeSPCI, 26450 8109012) 


AP2R21 1AL1de9205 NETWORK@RES BePINeSIP glePINeSPCG 0eNse TSO eB 1 ORY, 7K 
&2eRe2 1AldeG206 NETWORK @WES RePINeSIP giePINesPl& 03740 &sQarefOle1035S 
A22R39 LAtdegiod NETNORK@RES GePINeS(P .1SePINeSPCG 28480 1810¢0164 


Aeesi S101-0299 SwitCh, SLIDE 4eSPST 26480 340190299 


A2euUy La2de1245 IC DODR TIL LS 2eTO#GeLINe DUAL 2etnP u1l69K SN7T4LS1LS5N 
aez2u2 182001194 IC CNTR TTL LS BIN UP/DOWN SYHCHRO 05790 AMTULSI9FSPL 
422s 1R2001199 TC INV TTL LS HEX feTNP 0109H SN74ULS0GN 
a2eua tRede1en) IG GATE TTL LS AND QUAD gelWP 0169 SN74LS08N 
A22uS 182001688 IC CCOR TTL KCO#TOe7eStG OLo9H SNT4ULS247N 


Az2io 1R20"9S67 TC HV TTL DUAL 02036 MCaQeUP 
A2eu7 182021490 TC CNTR TIL LS DECD ASYNCHRO Q169H SN74L 5908 
A22eua 1858-0033 TRANSISTOR FT5712M | 28480 

Ageua {A20-N624 IC SN74B9ON O4=KIT RAM TTL O340F UM7489N 
A22euyo 1B20°1470 IC MUXR/DATASCSEL TIL LS 2eTOwFeLINE GUA 0379D SNTGLSIS7N 


Ageuy 182001425 IC SCHM]TTefRIG TTL LS NAND YUAN ees NP 0169H SN74LS132N 
a22uie VA20~e11 12 IC FF TTL LS DelYPE POSeLDGEeIRIG H169H SN7GLS7als 
A2e2u43 182001197 IC GATE TTL LS NAND QUAL eel NP 0169H SN7QL SOON 
A2euyg4 182001490 IC CNTR TTL LS DECD ASYNCHRG G169H SN7TYL SION 
b22eui1s 162001476 IC CNTR TIL LS BEN ASYNCHRO O1e9H SN74LS93N 


A22N16 1858-0033 TRANSISTOR FT5712M 28480 

A22ui17 1AS0eOH28 IC SN7GB9N Hue] T RAM TIL O34uUF OM7489N 
A22uUla 182001470 IC MUXR/DATASSEL TTL LS AefOwieL INE GUAD 03790 SN74LSIS7N 
822U19 1A20010A} IC ORVR TTL BUS ORVR BUAD LelNP 03790 AMUT 26 
A22U20 1820e10e1 IC DRYR TTL BUS DRVR QUAD 1e0INP 03790 AMHT26 


A22vue) 
AQ2u22 


18200¢1196 
1816560135 


1C FP TTL LS DeTlYPE POSeEDGESTRIG COM 
IC MC eatOLet 1K RAM NMUS 


05790 
02036 


AM7ALS}$74N 
MCo810L #1 


Aeeyt 


04109209 CRYSTAL, QUARTZ 


28480 041090209 


See introduction to this section for ordering information 
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_ CHANGE 2 


Page 6-17, Table 6-3, Replaceable Parts, 
Change A23 board parts list to Table B. 


Page 8-63, Figure 8-47, A23 Component Locations, 
Change Figure 8-47 to Figure B. 


Page 8-63, Figure 8-48, A23 schematie diagram, 
Change Figure 8-48 to Figure C. 


Figure B. 
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Table B. 


HP Part 
Number 


Mfr | 
Code 


Reference 


Designation Mfr Part Number 


Oty Description 


43 OU 2h2066523 


04262626523 


PROCESSOR % ROM HUARD ASSEMBLY 
PC BOARD, BLANK 


DE2620bb523 
O4262026052$ 


Aascy O1R0e0eF1 CAPACITURWFXD {UF s010% 35vDC TA PSON1OSx9N S542 
42302 OfRuwoH197 CAPACITURMF XD 2,2uUF¢9102 20vNC TA pooh225xsu2egbe 
AP3C3 018090197 CAPACTIOROF XD 2,2uF+¢010% SOvCL TA psun22eSxFo2uae 
Aastu 0160-2055 CAPACTTUReFXD ,OLUF 480%20% 1O0VOC CER 

aescs O1Abef 291 CAPACITOROFXD 1LUF eet O% asvpc TA ISoDL05x90 S54 


A2slo 0180-2141 CAPACITOR-FXD 3.3UF+-10% 6VOC TA 

a23cy 618000229 CAPACTTURSFXYD Sur ee1OX LAVOE TA 1SGD350x901 Abe 
aagcea 0160-2055 CAPACITOReFXD ,OLUF ¢40e20x yoovdL CER 

A23C9 0160-2055 CAPACTTOR®FXD ,OTUF ¢80020% 1HONVOC CEF 

b23cr0 0160-2055 CAPACITORS XD ,O1UF s&0020% PHOVOC Cre 


A2SCRI 199203 3SA DIQDE, ZENER, 9, 7o0¥ o2236 FzZ7IS9 
A23Ck2 190204299 CIODE, ZENER, 3,3v 02036 SLZtVe} bel 
a2scry 19026048 DIODE®ZNK 6,81V SY DO9? POS,dw Tle, 045% a223h t272au 
Ae3CKRa 1901649040 DICVESSHITCRING $0V SOMA ENS D0835 eAuBYO 19at-Gn4h 
Ke3CRS 1991 0n0UR DiObEeSwiTCRING 3oy SOMA ANS UN!S5 2bubt) PFolengso 


A23kCRGE 19a2~e4i07 DIADEeZNK S, Tov 2% Die? POR ,d4n 102+, 017% HeOs6 82 1095890144 


Aesty 1200-0853 SOCKET-IC 16-CONT DIP-SLDR 

Ags)2 1200-0541 SOCKET@IC 248 CONT DITPeSLOR 2bued 1200-0541 
AebS3 1200-0541 SUCKETeLC 2ueCONT UIP eSLOR 2h460 1200-0541 
aessu 1200-0541 SUCKETwIL 2ueCONT PIPSSLDK peuaD 1200-0541 
aebys 1200-0543 SOCKET-IC 24-CONT DIP-SLDR 2huBo 1200-0541 


A2sJ6 1200-0654 SOCKET-IC 40-CONT DIP-SLDR 


A2sQ) 5080-3078 TRANSISTOR NPR ST FOS300MH FTse00rH? 

82502 1854e0215 TRANSISTOR NPN SL PDS350MAN FISSCAMNZ 02036 gPs Srtl 
42503 1ASGefA7T TRANSISTOR NPN 2NZ2222A S$] Tuel® FOsSO0mMw aease J eve2e2a 
AP SQu VaS3eNO1e TRANSISTOR PHP 2N2IDUA OS] Ted FEEGQOOMA yi ne ehegonda 


AQsky DH*Se1 935 BESITSTOR 10K 5% ,2o4 FL Tlsednose700 01606 CKyOS5 
Aasre Gok set has RESISTOR 180K S% ,2Se FC TCeehOns4900 OreuG CHhyeaS 
Az3Ry DHF be 1059 RESTSTOW 24 5% ,e8W FC TCFHN074900 G1LoOOts CRLOSS 
A2gRu Qos sei 03S KESISTOW 10K 5% ,25W FC TCzean0se7 00 CioWk LB1055 
Bases ObF$e5625 BESITSTUK Son 4% ,2oW FC Th sed0079700 O60 CBS56e5 


423Ro VHT hH30 RESTSTOR 21,5 1% ,f25n & TCF0ee 1 08 o48ba EME SSe) Sb T Ue RO 
A25R7 Nfs $e5615 FESISIUK 560 5% ,25n FC TOte400s 4000 016006 CsSo15 

A2SRR DHA beaT AS RESISTOR 4.7K SZ 29K FC Thseadose7 00 O1o06 CK4T2S 

A23SKk9 HHEGeAT25 RESISTOR 4,7K Sk a5 FC TCsedGns4700 0106 CKua7leS 

A23R10 1hioefto4 NETWORK EES VeP[NeSIP ,ESePINeSPLG 26a [BL 0<0to4 


Ae3R14 Ook bap 025 RESISTOR #% Se ,ede FC TEE edOOs+60O 01606 CPAs 

AetRie2 O7TST=n41F# RESTSTNw 619 9% ,129W F TEsUseel O06 H329r Cael /heTien {Ineo 
A23R43 QHMAe $91 RESTSTOn 21,5 1% {ON F TEO+ot ue gS5e0 CME ende? 

azsria 210082033 RESISTORSIRMR YR foe C IDESALS fetkN o465A ETSOALUY 


4235} shut90299 SeJtCr, SLIOR deSPST ehusy 4LU199799 


Aasiy [Rein po9{ IC MICPRKOC MGS 2KAKY Leedeto9l 
Ag sito 1R2021197 10 GATE TIL LS HAND QUAD 2elNP tilodH SNTUL SOON 
aasus tRevH07 07 IC PCOR TTL L deTUelbelL INE Se The 02256 YSLUELPC 
aesua 1R2020T92 1C OCOR TIL L SaTOeloeLTNt Yel we Heese GSLEEPC 
Bass TREHeTOKI IC BRVR TIL BUS DRVR WUAD TaTNP 04790 ANaTés 


A23ilo WAevR10F1 TC DRYR TTL BUS ORVR WUAD fNP 03790 AMbI 20 
aos $a200°1195 IC FF TTL LS DeTYPE PUSRENGESTRIG CUM 05790 AMPYLSIISS 
aesila L8e091196 IC FF TTL LS DelYPE PUS#EDGESTRIG COM 05796 AM74LS474N 
A2sing PaehepP4tHR 16 DCDR TTL LS BOM MMeDEC GotOues Owl INE O109H SNTULS4eN 
a2supo 1BeQ@HUTS IC My TTL HEX petNe 02236 7400RC 


1C fF TTL LS Det YPE PUS@ENGESTRIG COM 


Aasuyd LhPDe LESS OsT9ID AM7ULSETDA 


aAgtiite tReget2et 1C GATE TTL LS ANO QUAD 2e1hP O109H SN7GLSOGN 
A233 VReGeLI97 IC GATE TIL LS NAND RUAI gelNP O1o09H SNTALSOGs 
Az sur4 1R20"1199 IC INV TTL LS HEX LoINP Ot69n SN7 aL SUN 
Aes {R2V0e1 bse IC FF TTL LS GefYPk PUSMEDGEeTHIL 0169H SN7ULS7UN 


Agsu16 047262085002 IC, RUM INTEL 2708 ekubo NUehewbsOoe2 
Astin? OOP bewhSO08 TC, ROM INTEL 2708 26480 H4e6eeKSuus 
Aek16 04262055004 1G, RUM INTEL 2705 PAURD vdenge4SC0d 


Aesui9 04262085005 IC, ROM INTEL 2708 2esuso O420ee0850U5 


Sée introduction to this section for ordering information 


7-5 


Seetion VII 


Model 4262A 
Figure D. 


CHANGE 3 @ 
Page 8-51, Figure 8-34. Al2 Component Locations, 
Change Figure 8-34 to Figure D. 


—Ccli2— Begs “RUSE : 
-R28- RIS 
-R29- : 
-~R30- f°**« Qr. RL 
“R31 pe ae 
: , =CRI= 
* Q2. =-R2— 
-R14- —R3— 
5 “i Q3. 
—— - = Q4 -~pa~ 
-R38- ~U-6 = 7 Q5 
- I6- 
cic Cl4 -CR6- acs —Ci—— 
Q14 -RI7- —— RS 
; -CR7- Q7 : 
CRI7 -R33- — “CR7- —RE = 
“R39: -R34- RIB Q8 Lp 
cRI8. cRia = ~CRE- 3 
-R40- -R95- -RI9- Qo s.c2- @ 
CRIS CRIS: sain aio —R8— 
CR20 CRIG6 R20 
CRIO 
“R4I-  -RB6- po |= 
CRI1- 
Qis5 
Qlé Source 
-~R22- re RS-—— 
CRi2 2 
cis Ci? C3 
—R42— -RIO- 
—R43— 
Re? -CR3- 
-R44- QI9 
-R45- Qi2 
20 
-rac- ° C6 -R23- . 
-R47- O21 4,5, C7 -R24- Q's 
PRAT! | ag C8 -R25- -RiI- 
“R49- aig C9 -R26- és 
-R50- Q23 Cc ! QO - R27- ‘ 
CRI3 
c20 cls 
Figure D. 
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CHANGE 4 


Page 6-8, Table 6-3, Replace Parts, 
Change Al2 board parts list to Table C. 


Page 8-51, Figure 8-34. Al2 Compornent Locations, 
Change Figure 8-34 to Figure E. 


Page 8-51, Figure 8-35. Al2 Schematic diagram, 
Change Figure 8-35 to Figure F. 
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Reference 
Designation 


Ate 


a12C} 
Ay2Ce2e 


A12C 3s 


412Ca 
41eCS 
Ajete 
412C7 
A12C8 


A12C9 

atecio 
44201) 
Arett2 
812043 


ALecya* 
Ayecss 
Al2Ct6 
412037 
AL2CES 


412ci9 
412C20 


AL2CRi 
ayecaa 
AV2CRS 
ArecRa 
412CR5 


ALeCRe 
AL2CR? 
AV2CHs 
ALOCR? 
A12CKkIO 


412CP1} 
Ayecei2 
ALeCRI3 
A12CRI4 
AYV2CRIS 


A12CRIb6 
At2CR17 
ALACRIK 
Arecri9 
AT2CR20 


Al2kK\ 


ALeay 
Alene 
Ayans 
a1equ 
41205 


A12Q6 
A127 
A12Qa 
41209 
412Q10 


ee AEE EAE ee NA nt AM it Pa Po ir er ALS A tenet panna ny neve nme 


Asears 
A12dte 
A12Q1.3 
At2@y4 
As2045 


A12016 
412017 
ay2a18 
412019 
At2020 


AL2qat 


A12Q22 
A12023 


7-8 


HP Part 
Number 


04262-66512 
04262-26512 


016000159 
014000190 


O12benus9 


0180-1051 
N180"105) 
0159-0050 
015ue0050 
01500050 


01950°0050 
0150-0050 
O121e0105 
9140-9269 
046002150 


0160-2307 
0180"105t 
Ot8u~1051 
01401051 
O1R0e1051 


914001051 
0180°1051 


1901-0040 
to9ateoudo 
190b~g0d0 
t90t~0040 
190t-0040 


1901-0040 
19010040 
19o0}"0040 
1901-90480 
1901-0040 


190fe0040 
t9ot~en040 
1902=3149 
1901-0040 
190160040 


1901+«0040 
1901-0640 
1901-09940 
190160040 
1901e004H 


049000237 


5080-3830 
5080-3830 
5080-3830 
1855-0128 
5080-3830 


5080-3830 
5080-3830 
5080-3830 
5080-3830 
5080-3830 


5080-3830 
5080-3078 
5080-3078 
9080-3835 
1854-0013 


1853-0012 
1853-0020 
18653-0020 
185300020 
5080-3078 


185349020 
1453e0020 
185300020 


Model 42624 


Table Cc. 


Mfr 


Description Code Mfr Part Number 


RANGE RESISTOR BOARD ASSEMBLY 
PC AOARD, BLANK 


284809 
24480 


04262-66612 
04262-26612 


292P 608292 
DMISE 390J0S00WVICR 


o42oJ 
72130 


CAPACITOR@FXD GAQOPF eH10X% 2OOVOC POLYE 
CAPACTTOReFXD 39PF +#e5% 300V0C 

SFACTORY SELECTED PART 
CAPACTTOReV TRMReCER 208PF 350V PLeMTE 
eFACTORY SELECTED PART 


73899 OVITPREA 


CAPACITOR, FxU 100 UF lov M 28489 O1A0=105) 


CAPACITOR, FXD 100 UF tov M 28480 O1d06+105} 
CAPACITOR@FXD 1000PF +8M~020% fKVDC CER 24480 9150-0050 
CAPACTTOR=FXD 1000PF +800e20% 1KVDC CER 28480 0150°0050 


CAPACITUR@FXD 1000PF #80020% tkvDC CER 28480 0150"0050 


26480 01500050 


CAPACITOR@FXD LQ0OPF #400e20% IkVDC CER 


COPACTTONSR XO 1000PF +80e20% fKVDC CER 28480 9150-0050 
CAPACITOReV TRMReCER GeS5PF 2OnV FLeNTG 7$899 OViTPRE5D 
CAPACTTOReFXD (UF e?Seiu% 150VDC AL O4e2od 30D108G150R4e2 
CAPACTTGReFXD §3PF +eS5% S00VNC 26480 016002150 


CAPACITOR-FXD 47pF +-5% 300VDC 


CAPACITOR, Fx 100 UF Ley 26udu 0180105) 
CAPACTTOR, FXD 100 UF tov M 26480 U1BO"1051 
CAPACITOR, FxD 100 UF fey M 24u8o Q180°1051 
CAPACITOR, FXD 100 UF lov Mm 28480 0180°1651 


O180"f0S1 
NtAQ=1051 


28460 
28480 


CAPECITOR, FxD 100 UF lov M 
CAPACITOR, FXO 100 UF tov oM 


DIODE eSWITCHING 30V SOMA 2NS 00935 28480 1901-0040 
DIQDEeSWITCHING 30¥ SOMA 2NS DUeSS 28480 1901*00400 
PIOBE SWITCHING 30¥ SOMA @NS 008355 28480 190100460 
OTODE =SwLICHING 30V SOMA 2NS DOesS 28480 1901en040 
DIODE eSwITCHING 3$OV SOMA 2NS DOe3S 28480 19010040 


28480 £901=0040 


OLODESSWITCHING 3O¥ SOMA @NS NUe3S 


DIODE eS*TTCHING $0¥ 50MA 2NS 00835 28480 1901-0040 
DIODE SSWITCHING 30¥ SOMA 2NS LDNe35 28480 t¥o1~0040 
DINDE SWITCHING SOV SOMA 2NS 00835 26480 1901-0040 
NTQDE SSWITCHING 30V SOMA @NS O0035 2Sukg 1901 -d04K 


VINDESSWITCHING 30V SOMA 2NS DU03S 26480 190 e0040 


DTODEeSWITCHING 30V SOMA 2NS 00035 asuby 1901-0040 
DIUDFeINR 9,09V 5% DUe7? POs,dw TOoe, 057% 02256 F27256 

OTODE@SHITCHING $04 SOMA 2NS DO~3S (28480 1901-0049 
OLODEeSWITCHING 30V SOMA 2NS ONe $5 26480 190teqo4u0 


DIODE SSwITCHING SOV SOMA 2NS DOe3S ?6uso 1901*00400 
DIODE eSHITCHIHG 30V SOMA 2NS 0003S 24480 1901-0040 
DIODE *SWEICHING 30¥ SOMA 2NS DUe35 28480 1901°0040 
DINDE SSWITCHING 30¥ SOM4 2NS DO"S5 26usb0 1901-0040 
DIODE eSwITCHING 30V SOMA ANS DUH3S 26480 1901-00400 


RELAY, REED 2A 26480 0490"0237 


TRANSISTOR JeFET NeCHAN DeMONE st 
TRANSISTOR JeFET NeCHAN Demode S] 
TRANSISTOR JoFET NeCHAN DeMODE Sf 
TRANSISTOR J-FET N-CHAN SI 

TRANSISTOR JeFET NeCHAN DeMONE 


SI 


TRANSISTOR JeFET NeCHAN DeMONE SI 
TRANSISTOR JeFET NeCHAN DeMODE 8} 
TRANSISTOR JeFET NeCHAN DeMODE SI 
TRANSISTOR JeFET NeCHAN DeMUDE SJ 
TRANSISTOR JeFET NeCHAN DeMODE SI 


TRANSISTOR JeFET NeCHAN DeMODE SI 
TRANSISTOR NPN SY POSSUOMH FTs200MHZ 
TRANSISTOR NPN Sf POS300MW FT s20QMHZ 
TRANSISTOR JeFET 2NS245 NeCHAN DeMODE SI 
TRANSISTOR NPN 2N2218A SI TUeS PDS8OOMW 


2NS24s 
eN2218a 


eNegoda 
18539020 
1453-0020 
1653-0020 


TRANSISTOR PNP 2N2904A SI T0e39 PDS600MW 
TRANSISTOR PNP SI POS300MW FT SLSOMHZ 
TRANSISTOR PNP ST POW300MW FYatSomMHz 
TRANSISTOR PNP SI PDS300MW FT BI1SOMHZ 
TRANSISTOR NPN ST POS300MW FT s200MHZ 


16530020 
18530020 
$8535«0020 


TRANSISTOR PNP ST PDSSOOMW FT ISOMHZ 
TRANSISTOR PNP SI POE3S00MW FTa1SOMHZ 
TRANSISTOR PNP ST POS30OMW FraiSomHz 


See introduction to this section for ordering information 
*Indicates factory selected value 


Model 4262A : Section VII 


Table C. (Cont'd). 


Reference HP Part be 
Designation Description Mfr Part Number 


A1L2R{ 2100°2514 RESTSTOReTRMR 20K 10% C SIbEeANT 1)eTRN 03654 tTSow203 
AL2R2 008301055 RESTSTOR 1M S% ,25W FC TCaeB0074900 01606 cB1055 
AT2R3 06R3#1055 RESISTOR 1M SX ,25W FC TCe@B007+900 01606 cBLOSS 
A12Rua 069802298 RESISTOR 10 .05% .33W 24480 069892296 
AY2RS 0698 e22940 RESISTOR 100 .1 .05% e8uao 009892294 


&12R6 069 e2296 RESISTOR 1010.1 .05% 264u80 0698-2295 

AY2R7 NO9hee2i4 RESISTORSFXD 10,0K OKM 0,03% 1/80 MF 284Ry 06982214 

aypeRre 0698-5408 RESISTOR 1.111K .1% .125W F TC=0+-100 

ALERG 06982225 RESISTORIFXD 90,0K OHM 0,09% 1/RW MF 28480 0o9Be22e5 

AyeRyo 069863329 RESTSTOR FOk 45% ,12Sm F ThEO+w100 03888 PMESSwet/BeT0Hl002eD 


Ay2Rii “DSRS ZIIS RESISTOR 98K 5% ,25" FC TCBeU0Os44N0 91606 CB3335 
ALleRi2 068304705 RESTSTOR 47 SX ,25W TO 3940074500 1606 CB4705 
A1L2R13 : Ooh 3ed705 RESISTOR 47 SX ,25W TCaed00/e50uU 01606 CBA70S5 
AaY2Rta 0eB%~1055 RESISTOR 1M SX ,25W TCEeAH0/4900 01606 CH105S 
AL2RIS 0683-4055 RESISTOW 1M SX ,@5wH TC a7h0074900 01606 CH1055 


ALeR 16 068301055 RESISTOR 1M S%& .25W TC 2"d00/4900 01606 C41055 
AL2R17 068301085 RESISTOR 1M S% ,25W TC 280074900 016006 chi0ss 
AY2R18 0683-1055 RESISTOR IM SK ,25W TC 2080079900 0160G CH1055 
Ayer? 0683010855 RESISTOR 1M 5X ,25W TCaAN074900 01606 €B1055 
A12R20 06834055 RESISTOR 1M SX ,254 TO e~80074900 01606 cB1055 


Ayer} 0683"1055 RESISTOR 1M SY¥ ,25W TCB@B0074900 01606 CB1055 
AL2R22 068391655 RESISTOR 1M e256 TL3#60079900 01606 CAY055 
A12R2s 0683-3335 RESISTOR 33K .25W TC=-400/+800 
ayeRed 0683-3335 RESISTOR 33K .25W TC=~-400/+800 
AYV2R25 0683-3335 RESISTOR 33K .25W TC=-400/+800 


A1L2R26 0683-3335 RESISTOR 33K .25W TC=-400/+800 
Ay2k27 0683-3335 RESISTOR 33K .25W TC=-400/+800 
AL2k28 0683-1035 wESTSTOR 10K ee5n TC. 2e49049700 CR10$8 
Ay2R29 0683-5055 2 PESISTOR 5,6M S% ,25W FC TC#@900/45100 CFS6$S 
Al2R30 0683-1035 RESISTOR 10h 5% ,a5a FC Tlae400/+700 


AL2R31 0683-3325 4 RESISTOR 3.3K 5% .25W FC TC=-400/+700 

AL2R3? 0Ok3e1 065 RESISTOR 10M 5X ,25w FC TCsHF00/41100 | Ce106S 

Ay2R3t O643H1 055 RESTSTOR 14 SX ,25W FL TCR#800/4900 CR1LO5SS 

Ay2Rga 075709394 KESTSTOW Si, 1% ,125w F TCBG+e100 Caep/BuTOeSi hist 
AY2R35 065 ke 1035 RESISTOR ok Sx ,25W FEO Tleedoose700 chtoss 


AL2R 36 068 3~0275 WESESTOK 2,7 5% ,25W FC TCsed0074506 C8276S 
Aj 2R37 0H 3ed795 RESISTOR 67 Sx ,25H FC TCaed00s4500 CHa70S 
A12R4sa 066508705 RESISTOR 4? Sx ,a5W FC Tle940074500 CKUTUS 
A12R39 075700594 RESISTOR S1,1 13 ,125"W F TCS0¢"100 CUwt/BaTQeS{ Ri oF 
AseRao 96R301035 RESESTOR 10% SX ,25H FC TCeed0Us4700 C81035 


areRat 068360275 RESISTOR 2,7 SX ,25W FC TCOee40074500 CB2ILS 
ALeRd2 07571090 KESISTOF 261 edh F TCs0se100 MF ICL /2eTOedolkeF 
Ay2Ray O757—1090 RESESTOR 263 25h F TL804"100 MF ICL s20TOmeoiheob 
ayeRaa ObRS=3335 RESISTOR 33K 225w TC 8 8000/4800 CH3S35 
AyeRas 068393335 RESISTOR 33K 225n TC B340074800 CH3535 


AyaRu6 0683-3335 KESTSTUR 33K e25W TC wed0074K00 
AyeRu? 0683-3335 RESISTOR 33K 225" FL 108040074800 
AyeRua 0683-3335 RESISTOR 33K ew TCBs40074800 
ALeaRuG 0683-3335 HESISTOR 33K eedh FC’ TC 9940074800 
A12RSO 0683-3335 RESTISTUR 33K edn TC 8400/4460 


Alt2u1 1826-0326 IC OP AMP RC4558DN 
Al2u2 1826-0089 1c 2525 OP AMP HA2-2525-5 


See introduction to this section for ordering information 
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Figure H. 
CHANGE 5 @ 


Page 6-17, Table 6-3, Replaceable Parts 
Change part numbers for A23 U15 and U16 to 1818-0423 and 1818-0424, respectively. 


Page 8-63, Figure 8-47, A23 Component Locations, 
Change Figure 8-47 to Figure G. , 


Page 8-63, Figure 8-48, A23 schematic diagram, 
Partially change Figure 8-48 as shown in Figure H. 
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Figure C. 


Figure C, A23 Processor & ROM Board Assembly Schematic Diagram. 
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Section VII 
Paragraphs 8-1 to 8-10 


SECTION VIII 
SERVICE 


8-1. INTRODUCTION. 


8-2. This manual section provides the information 
and instructions required for servicing the HP 
Model 4262A LCR Meter. Included are Theory of 
Operation and Troubleshooting Guide with Circuit 
Schematics. The Theory of Operation describes 
fundamental principles and circuit operating 
theory of the 4262A with block diagrams. Circuit 
schematics, locator illustrations, troubleshooting 
guide, circuit analysis and other technical data ne- 
cessary for repairs are integrated into the service 
sheet foldouts. An illustration of the instrument 
interior is shown in Figure 8-21. 


Note 


When the instrument circuitry in- 
cludes expanded capabilities pro- 
vided by optional equipment, refer 
to paragraphs entitled OPTIONS 
for specific option service informa- 
tion. 


WARNING 


TROUBLESHOOTING AND RE- 
PAIR ARE ALLOWED FOR 
QUALIFIED TECHNICAL PER- 
SONNEL ONLY. IF YOUR IN- 
STRUMENT FAILS, REFER IN- 
STRUMENT TO SERVICE PER- 
SONNEL. H-P SERVICE OFFICES 
OFFER YOU THE BEST ANSWER 
TO YOUR PROBLEM. A GUIDE 
TO YOUR LOCAL H-P SERVICE 
OFFICES MAY BE FOUND ON 
THE BACK COVER OF THIS 
MANUAL. 


8-3. THEORY OF OPERATION. 


8-4. This theory of operation has been organized 
into three sections: basic theory, a block diagram 
discussion, and circuit analysis. The basic theory, 
beginning with paragraph 8-11, explains the con- 
cepts and fundamental theory of the 4262A in- 
strument technique adapted for accurately meas- 
uring the DUT and for fully achieving automated 
measurement performance. The block diagram dis- 
cussion describes the overall circuit operating 
theory of the 4262A with block-to-block signal 
flow. Included are block and timing diagrams. The 


circuit analysis provides a detailed description of 
how the circuit on each board functions. For 
reference convenience, when servicing the instru- 
ment, a circuit description is included in the service 
sheets. 


8-5. TROUBLESHOOTING. 


- 8-6. This troubleshooting guide provides instruc- 


tions and information for locating a faulty circuit 
instrument component that requires service. All 
instructions consider the safety of service person- 
nel who will perform the procedures. These di- 
agnostic guides are in the form of step-by-step pro- 
cedures with flow diagrams. The board level 
troubleshooting diagrams are the procedures for 
isolating the problem to an individual malfunc- 
tioning circuit board assembly. The guides for 
locating a defective component are given on the 
individual board service sheets and integrate service 
support data: test point locations, waveform 
illustrations, voltage data, timing digrams, and 
other technical information in addition to provid- 
ing schematic diagrams for each board. To facili- 
tate easy troubleshooting of the 4262A digital 
section, the troubleshooting guide for the logic cir- 
cuit employs a signature analysis technique incor- 
porating the concept of data stream analysis. A 
guideline to signature analysis is provided in 
Figure 8-12. 


8-7. RECOMMENDED TEST EQUIPMENT. 


8-8. The test equipment required to perform op- 
erations outlined in this section is listed in Table 
1-4 (Section I). The table includes: type of instru- 
ment required, critical specifications, use, and re- 
commended model. If the recommended model is 
not available, equipment which meets or exceeds 
critical specifications listed may be substituted. 


8-9. REPAIR. 


8-10. Repair explanations tell how to replace 
defective circuit components. The recommended 
replacement procedures for components and parts 
which require special repair, replacement tools, or 
test equipment should be observed. Correct dis- 
assembly and the exchange procedures for such 
special parts are outlined in Paragraphs 8-46 
through 8-52. To prevent damage from improper 
repair procedure, refer to the appropriate manual 
section before proceeding with repair. 


Section VIII 
Paragraphs 8-11 to 8-14 


8-11. BASIC THEORY. 

8-12. Figure 8-1 is the basic block diagram of the 
4262A showing mainly the analog measurement 
section. It illustrates how the 4262A measures in- 
ductance L, capacitance C, resistance R and/or dis- 
sipation factor D. In this figure, the dotted lines 
denote the directions of control signals to and 
from the nanoprocessor centered control circuit. 
A measuring test signal from the oscillator is 
applied (at level E1) through the source resistor to 
both the unknown device and the range resistor Rr. 
Amplifier Rr causes the same current that flows 
through the unknown device to flow through Rr 
and operates as a current to voltage converter. The 
effect of the Rr amplifier is to produce a voltage 
(E2) equal in phase to and exactly proportional to 
the current that flows through the unknown device, 
This amplifier drives the junction of the unknown 
device and Rr to zero volts (virtual ground); 
thus Rr does not affect the unknown device cur- 
rent. The voltage E2 represents the vector current 
which flows through unknown device at test signal 
level E1. E1 and E2 completely define the electri- 
cal characteristics of the DUT (Device Under Test) 
at a given test level and frequency. The details of 
how the measured values are derived from the ratio 
of E1 and E2 are discussed in Paragraph 8-16. 


8-13. Voltages El and E2, across the unknown 
device and Rr, respectively, are connected to se- 
lector switches S1 and S2. These switches have two 


Model 4262A 


important functions:first, S1 selects either E1 or 
K2 as the voltage to drive the four phase generator 
{this also establishes the measurement mode -either 
series or parallel which is automatically or manual- 
ly set (PARA or SER - as selected at the front 
panel)] and, secondly, S2 selects either El or E2 as 
the measurement voltage to charge or discharge the 
integrator (as appropriate to the measurement 
function and mode - i. e. Cp, Cs, Lp, Ls, Rp or Rs) 
in the Vector Voltage-Ratio Measurement Section. 


The Vector Voltage-Ratio Measurement Section 
calculates the measured value for L, C, R or D by 
ascertaining the voltage ratio between El and E2 
through a dual-slope (type) analog to digital con- 
version technique. (This technique is popularly 
used in digital voltmeters). The section also pro- 
cesses the El and E2 signal flow to make the de- 
sired measurement. Selection of either an L, C, R 
or D measurement and an appropriate equivalent 
measuring circuit is established by setting detector 
phase reference and by S1 and S2 switch operation 
timing. The analog section receives its measure- 
ment instructions from the digital section. A de- 
tailed operating description of the Vector Voltage- 
Ratio Measurement Section is given in Paragraph 
8-15. 


8-14. Appropriate values for the source and range 
resistors, Ro and Rr, are selected with respect to 
the impedance of unknown device. In a series 
equivalent circuit measurement (Ls, Cs or Rs), the 
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Figure 8-1. Basic Block Diagram. 
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impedance of the unknown is usually low and Ro 
is set to a value much greater than the impedance 
of the unknown device to achieve a constant cur- 
rent drive. On the other hand, for a parallel equiva- 
lent circuit measurement (Lp, Cp or Rp), the 
impedance of the unknown device is usually high 
so Ro is set to a much smaller value than the 
impedance of the unknown. Thus,a constant volt- 
age drive is realized. The resistance values for Ro 
and Rr are always equal. 


8-15. Here is a brief discussion of Vector Volt- 
age-Ratio Measurement Section operation. The €m 
signal selected by S2 (from either E1 or E2) is de- 
tected by a phase detector that outputs the rectan- 
gular component or in-phase component to an inte- 
grator. Phase detector drive signals €1 through 
-@4 are produced in the following manner: a 4f 
signal is generated from an Cref signal (at a fre- 
quency of f) as selected by switch S1. This creates 
signals €1 through @4, each being different by 90 
degrees in phase from one another (a 4 phase gen- 
erator). As a PLL (Phase Lock Loop) circuit is used 
for generating the reference phase signal to mini- 
mize measurement error, the phase of signals E1 
through E4 is very accurate. One of these signals, 
as directed by the digital circuitry, detects the @m 
measurement signal. Phase detector output is a vec- 
tor component signal representing the capacitive, 
reactive, or other characteristic of unknown to be 
measured. 4 
\ 

8-16. This paragraph discusses the parallel capaci- 
tance Cp measurement principle. To simplify the 
explanation, the example used here is that of meas- 
uring an ideal capacitor. See Figure 8-2, Cp Meas- 
urement. During time T1, Switch S2 selects E2 and 
the integrator is charged by that portion of the E2 
sinusoidal waveform which is synchronously phase 
detected by the @2 pulse train. Both S1 and S2 
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switches select the E1 signal that is fed to discharge 
the integrator after being phase-detected by the €1 
signal. Since time period T2, for the integrator to 
discharge to zero volts, is proportional to the value 
of Cx, Cx can be directly obtained from the con- 
tents of a counter if the values for Rr and T1 are 
properly and accurately set. A zero detector signals 
the digital section to establish a counted number 
corresponding to Cx each time the integrator out- 
put crosses the zero level. Other measurements are 
done similar to the Cp measurement. 


8-17. The analog section of the 4262A is control- 
led by nanoprocessor centered control which 
manages the various sequences required to perform 


the desired measurements. Range control, selection 


of measurement mode, and timing of the A-D con- 
version processes are governed by the nanoproces- 
sor. The nanoprocessor also acts as a computing de- 
vice and calculates deviation 4LCR and the quality 
factor of sample (mathematical operation) as well 
as counting the L, C, R and D values converted 
into time periods. 


8-18. The functions set by pushing front panel 
pushbuttons are inputted to the nanoprocessor 
through the keyboard control. The keyboard 
switches are assigned individual addresses for dis- 
crimination. When a panel control pushbutton is 
depressed, the keyboard control identifies the ad- 
dress of switch and causes the nanoprocessor to 
treat the “interruption” of the function it recog- 
nizes by the address code. The nanoprocessor gives 
priority to specific pushbutton functions so as to 
be able to restrict improper control settings. Key- 
board operation is monitored by and in-part 
managed by nanoprocessor programming. This is 
partly to assist the operator and partly to prevent 
misoperation. 


Si: E:(eref) 
S2: Ei (em) 


Integrator Si: Er (eref) 
Output Se : E2 (em) 
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Eo =(jwCx)RRE! 


Figure 8-2. Cp Measurement. 
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The following outlines 4262A measurement 
principles using some equations to aid and ac- 
quaint you with the basic concepts of the unit. 
To simplify explanation in general, only the 
principles for C-D (capacitance and dissipation 
factor) measurements are discussed here. The 
measurement principles for other impedance 
paramters can be deduced by a similar course of 
reasoning. 


In Cp - D measurements, since a constant test 
voltage is applied to the unknown, the DUT 
generally presents a high impedance to the test 
signal. The following equation shows the rela- 
tionship beteen voltage E1 at the “H” terminal 
(voltage across the DUT) and range resistor am- 
plifier output voltage E2 (voltage across range 
resistor): 


-E2 =(Gp+jwCp)Rr:El......... eq. 8-1 


Gp is parallel conductance 

Cp is unknown capacitance 

Rr is value of range resistor 

w is angular frequency of test signal 


where, 


The phase detector separately extracts the real 
and the imaginary voltage components of E2 (re- 
presented by formulas GpRrE1 and jwCpRrE1, 
respectively). Figure A is a vector diagram of 
phase detector output voltage. 


During the charging cycle T1, the phase detector 
detects the 90 degree phase component of the 
E2 signal. Thus, the integrator output voltage 
becomes: 


klwCpRrE1T1.................. eq. 8-2 


where, k1 is a constant value determined by 
4262A circuitry. 


Following the E2 signal, the E1 signal is applied 
to the phase detector and the discharge cycle 
begins. The phase detector detects a signal 
whose magnitude is E1/10 ( that is, the El signal 
is attenuated to 1/10 to develop the appropriate 
time T2 for discharging the integrator) by phase 
detection of the signal in phase with El. The 
resulting change in integrator output voltage 
developed by the £E1/10_ signal is: 


CD 


PRINCIPLES OF OPERATION 
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The integrator output eventually reaches zero 
volts (as a result of the charge and discharge 
cycle). Thus, the sum of the voltages given in 
equations 8-2 and 8-3 is zero. And, 


kw CpRrE1T1 = k1 7 aes 


Cp is derived from equation 8-4 as follows: 


T2 
ene a B6c85 

Pp” T0aRrT1 7 
(w = 2nfm) 


To eliminate w from equation 8-5, the 4262A 
establishes a constant charging time T1 as 
follows: 


where k2 is a constant value (for each test 
signal frequency). 


Equation 8-5 then becomes: 


T2 


CP = S0kamRr blend Sten aterm inte See % 


This is how the measurement frequency is can- 

celled out of the equation for the measured capa- _ 

citance value. The discharge period, T2, is meas- 

ured by counting clock fc whose frequency is 

constant at 31.83kHz (its period is 31.4usec = 
n{[2 


107 x 10-6 sec). 
jw CpRpE1 4----; 1-2 


GpRrE1 


E2 37/2 


Figure A. 
Thus, if n is the number of counts for fc, T2 can 
be expressed as follows: 
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This equation means that discharge period T2_ 
(number of counts for fc) is directly equal to the 
mantissa of a measured Cp value (note that Rr = 
10™ ; and m is an integer). 


For example, if a 1200pF capacitor is measured 
at a measurement frequency of 1kHz, the 
4262A automatically selects 10kQ as the Rr and 
constant k2 is 50. Therefore, equation 8-9 may 
be written as: 


C see WO Sd Pan 22 
P“"™OKoRr “2x 50x 10x 103 


Consequently, 


=n-107}2 


n = Cp x 1012 = (1200 x 10-12) x 10 12= 1200 


The 4262A will display 1200 counts and the — 


“pF” unit lamp will light. 


In a D measurement cycle, the integrator is 
charged for period T3 by the E2 signal as detec- 
ted by a detection phase in phase with E2. In- 
tegrator output voltage rises to k1GpRrE1T3. 


During the discharge cycle T4, the detection — 


phase is different by 90 degrees as referred to 
. E2. The discharge voltage § becomes 
klwCpRrE1T4. From these integrator voltage 
changes in the D measurement cycle, the follow- 
ing equation may be composed: 


k1GpRrE1T3 = klwCpRrE1T4 .... eq. 8-10 


Dissipation factor D is derived as follows: 


1 
The period T3 is constant and is equal to 1000 
(fe = 31.83kHz). If n stands for number of 1 
counts for fc during period T4, T4 is equal to n-=- 


Thus, equation 8-11 may be converted to: 


Therefore, n = 1000D. 


If D value for the unknown is 1.2, n will become 
1200 which will be displayed at the front panel 
with the decimal point. Figure 8-3 shows the ex- 
panded forms of calculations for impedance 
parameters. 


fc 
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As shown in Figure 8-3, two kinds of integrator 
waveforms exist. These two distinctive inte- 
grator operations may be examined with respect 
to Cp and Cs measurement modes. For a Cs - D 
measurement, a constant current drive is applied 
to the unknown. Voltage E2 is a constant value 
drop across Rr and E1 is a variable voltage pro- 


. duced by DUT. The following equation shows 


the relationship between voltages E1 and E2: 

_f Rs 1 

zl=(4+ iotaRe 

The reference phase for the phase detector is 
now taken from E2 signal. During charging 
cycle T1, the phase detector detects input volt- 
age E1/10 by a detection phase in phase with 
E2. The integrator output voltage becomes: 


The integrator charges to a constant voltage re- 
gardiess the value of the DUT. During integrator 
discharge cycle, the phase detector detects E1 
signals with a detection signal that is different in 
phase by 90 degrees with respect to the E2 
signal. The resulting integrator output voltage 
change is: 


K2 


Therefore, 
E2 E2 
kl jo T= kl SGsrr 


Cs is derived from equation 8-15 as follows: 


Substituting T1 


i A EOY 2 
Qnk2Rr 


Since T2 is counted by a 31.83kHz (its period is 
107 x 10-6 sec) clock, equation 8-17 is: 


in equation 8-6 produces: 


Cs 


Cs = 
where, n is number of clock counts. 


If 4262A measurement frequency is 1kHz, Rr is 
1kQ, and k2 is 5, equation 8-18 becomes: 


100 6 9 | 
Si say = = O“(F 
N3x5x103 «19 10n x 10°(F) 
When the capacitance of the unknown is 10uF, 


the 4262A displays 10.00 counts and the uF 
unit lamp lights. 


Cs 
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8-19. Display Control converts the measurement 
data signals from the nanoprocessor to display 
component signals which are so coded that corres- 
ponding numeric figures are displayed on the 7 
segment LED displays. The measurement data is 
momentarily stored in a memory in this section 
and sent, in turn, to the matrix drive of each digit 
of the displays. The alphabetic PASS FAIL, U-CL, 
and O-F annunciations are illuminated directly on 
the display by annunciation signals coded by the 
nanoprocessor. This section also includes a clock 
generator which employs a crystal resonator to 
provide the digital section with accurate timing. 
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8-20. The nanoprocessor centered control and 
other digital sections are connected to a data bus 
line (8 bit) on which the measurement data and 
nanoprocessor I/O signals are transferred. This data 
bus line serves the overall digital section including 
the optional sections when the instrument is equip- 
ped with HP-IB Compatible (Option 101), BCD 
Data Output (Option 001), or Comparator (Option 
004) option. The timing of the handshakes with 
system controller (such as a calculator), data trans- 
fer, and comparative data are also managed via the 
data bus line by the nanoprocessor. The operating 
principles of the option sections are discussed in 
the paragraphs entitled Options. 


The influence of stray capacitance and residual 
inductance of the test jig can be offset from the 
current flowing through the range resistor Rr by 
establishing an opposition current flow through 
the junction of the unknown device and Rr. The 
C and L offset circuits develop, respectively, 
currents which are phase shifted by -90 and +90 


degrees as referenced to the oscillator output. 
The changes in phase are reverse those of the 
effects of the capacitance and inductance of the 
test jig. When the offset currents are properly 
adjusted, the offset currents and the undesired 
component of the test jig measurement current 
cancel each other. 


Figure 8-4. Offset Control Principle. 
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Figure 8-5. DC Bias Circuit. 
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* When dissipation fector range is 20, the phase 
detector output voltage is attenuated by 1/10 
and D value |s multiplied by 10. 


Figure 8-3. Measurement Principles. 
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Section VIII 
Paragraphs 8-21 to 8-27 
8-21. BLOCK DIAGRAM DISCUSSION. 

8-22. Analog Section Discussion. 

These paragraphs describe how each individual cir- 
cuit section operates to establish L, C, R and D 
measurement values as controlled by the digital 
section. Figure 8-6 is a schematic block diagram of 
the 4262A analog section. The table in Figure 8-6 
shows the range and source resistor values selected 
by range and function controls. 


8-23. A111 Oscillator and Source Resistor. 

The test signal is generated by an amplitude stabi- 
lized Wien Bridge type oscillator. Oscillator output 
is fed through an attenuator (A11R18 and R19) to 
a power amplifier. Attenuator switch A3Q3 tums 
on only when a Cp measurement is being made and 
the TEST SIGNAL LOW LEVEL button is pushed. 
The oscillator signal from the secondary of trans- 
former T2 is designed to have a low output imped- 
ance via source resistor Ro to the unknown device 
(Cx in diagram). Transformer T2 isolates the power 
amplifier from dc bias voltages which can be appli- 
ed to unknown device. The Ali Board includes an 
L Offset Control circuit which provides a compen- 
sation circuit to compensate for residual induct- 
ance of test leads or fixture. The operating princi- 
ple Se the L Offset Control is diagrammed in Fig- 
ure 8-4, 


8-24. The unknown connection is basically a four 
terminal (five terminals including GUARD terminal) 
configuration method. The GUARD terminal is 
connected directly to the instrument chassis. Cir- 
cuit common for all PC boards is also eventually 
connected to the chassis. DC bias voltages up to 
+40 volts (+6V internally) can be applied to un- 
known device. The DC bias circuit is illustrated in 
Figure 8-5. 


8-25. A12 Range Resistor. 

The current that flows through Cx also flows 
through range resistor Rr. The range resistor ampli- 
fier causes the voltage across Rr to represent (ex- 
actly) the current flow through Cx. Ro and Rr are 
selected by a range control signal from the digital 
section. The table in Figure 8-6 describes how the 
resistors are controlled. C Offset Control circuit is 
capable of compensating for stray capacitance up 
to 10pF (see Figure 8-4 for operating principle). 


8-26. A13 Process Amplifier. 

The very precise voltage across Cx and Rr are 
fed to differential amplifiers (A13U1 through U4. C2 
and C4 are de blocking capacitors. This assembly 
processes these signals to feed the Cref signal (re- 
ference phase signal used for phase detection) and 
the @m signal (signal measured by the integrator) 
to the A6 board. The two input signals are selected 
according to specific measurement rules and are 
used as ref and @m signals. The @ref signal is 
chosen at the same time that the measurement cir- 
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cuit mode is selected. Setting the CIRCUIT MODE 
to PRL selects the voltage across Cx as the Cref 
signal. When the CIRCUIT MODE is set to SER, 
the voltage across Rr is selected as the @ref signal. 
In the AUTO measurement mode, the Cref signal 
selection is done automatically and applied in a 
manner similar to the above. The selected Cref 
signal is amplified by A13U5A and is wave-shaped 
by A13U5B and U7 which also adjusts the phase 
angle of @ref by a control input (APAO signal) 
from A14 Board. 


The @m signal is selected by FET switches A13Q2, 
Q3, Q5, and Q6 which are, in turn, controlled by 
signal selection signals from the digital section. The 
method of selecting the @m signal is graphically 
shown in Figure 8-8 Timing Diagrams. The selected 
€m signal is amplified by A13U6A, U6B and 
becomes an input signal for the phase detector on 
Al4 Board. The switches A13Q19 and Q18 turn 
on and off respectively to interrupt the @m signal 
flow during integrator offset control period. When 
TEST SIGNAL LOW button is pushed and lights 
(this pushbutton functions in Cp measurement 
mode only), the gain of amplifiers A13U5A and 
UGB is increased. Thus, the voltage levels of Cref 
and @m signals remain the same as when making a 
measurement at the nominal (high) test signal level. 
An SAT detector detects any @m signal level that 
exceeds approximately +5 volts and transfers such 
SAT signals to digital section. 


8-27. A14 Phase Detector and Integrator. 

The Al4 Board consists of three major circuit sec- 
tions: PLL Reference Phase Generatar, Phase De- 
tector,and Integrator. The specific end functions of 
the two input signals, @ref and @m are to establish 
a ZERO signal whose time interval is equivalent to 
the desired measurement quantity. This ZERO 
signal is fed to A23 Board to be manipulated by 
the nanoprocessor. 


The Reference Phase Generator produces four re- 
ference phase signals each being different by 90 
degrees in phase one from the other (these four 
signals are phase shifted respectively 0, 7/2, 7 and 
3x /2 in radius vector as referred to the input signal 
€ref.). The reference phase signals are individually 
selected in a manner peculiar to the measurement 
modes (four types). The selected reference phase 
signal is fed to the Phase Detector to drive switch- 
es A14Q19, Q20, Q22 and A23 of the Phase De- 
tector. The method of selecting the reference phase 
signal is illustrated in Figure 8-8 Timing Diagram. 
To establish the very accurate 90° phase difference, 
the Reference Phase Generator employs a Phase 
Locked Loop (PLL) circuit consisting of a local 
phase detector (PD), filter, and voltage controlled 
oscillator (VCO). Thus measurement error is mini- 
mized. An explanation of Reference Phase Genera- 
tor operation is given on Service Sheet 14. 
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The input signal €m to the Phase Detector is a 
vector voltage representing the impedance of the 
unknown device. The voltage components of the 
€m signal are detected. These components corres- 
pond to the phase angles (0, 7/2, 7 or 37/2) estab- 
lished by the reference phase signal. Consequently, 
the phase detector outputs are voltage components 
which represent the resistive, capacitive, or induc- 
tive characteristics of the unknown device. The 
phase detector output is converted to de by a 
smoothing circuit which adopts the period averag- 
ing technique to accelerate transient response to 
the input signals. The special combination of this 
technique is to speed measurements at the 120Hz 
test frequency. An explanation of the period aver- 
aging technique is given on Service Sheet 14. 
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The Integrator is charged and discharged by 
input signals (dc) fed from the Phase Detector. The 
Zero Detector notes the time that the output of 
the Integrator crosses the zero level and sends a 
ZERO signal to the Digital Section (A23 Board). 
For accurate integrator operation, an integrator 
Offset Null sequence is excuted before integrator 
charging is began. Offset Null control details are 
described on Service Sheet 14. 


The phase detector output is provided through 
A14U5 and U6 to A13 Board as an APAO (Auto 
Phase Adjustment Output) signal for the period of 
the auto phase adjustment. In this sequential 
period, the reference phase signals are adjusted to 
minimize any phase error which cause a measure- 
ment error. The operating principle of the auto 
phase adjustment is given on Service Sheet 14. 
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Table A. Range/Resistor (Rr) and Source Resistors (Ro) Selections. 

| 1000uH [19,00mH]| 100.0mH|1000mH | 10.00H | 100.0H | 10008 | 
| 100.0u88| 1p00u# |10.00mH|100.0mH|1000mH| 10.00H | 100.0H |__| 
100.02H | 1000uH |10.00mH |100.0mH] 1000mH| 10.00H| 
| 102 | poor | ika | 10K | 1ooKno]| | | | 
PUTT ton | 100n | xa | ioe | | 

1000pF | 1p.00nF | 100.0nF | 1000nF | 10.00zF| 100.0uF | 1000uF | 10.00mF | 
|100.0pF | 100pF | 10.00nF | 100.0nF | 1000nF | 10.00uF | 100.0uF | 1000uF | 
| 10.00pF | 1)0.0pF | 100upF 100.0nF 
| 100xa | powa | iko [1002 | 10 [| | 
PT t00k2 | i0Ke [Taxa | 1002 | 109 | 
| ion [hoon | iko | town [ioore} =| | 
FCT CCCUT CC t02 [1000 | 1x | 10K2 | 100K0 | 


Figure 8-6. Analog Section Block Diagram. 
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8-28. DIGITAL CONTROL SECTION. 


8-29. Paragraphs 8-29 discusses how the 4262A 
digital section controls the analog section to 
measure LCR and D values of unknown device and 
how the built-in nanoprocessor creates unique per- 
formance in the 4262A. Figure 8-7 is the basic 
block diagram of 4262A digital section. All analog 
section control signals except for Test Signal and 
Circuit Mode Control Signals are sequentially out- 
putted from A23 Processor & ROM in accord with 
nanoprocessor programming. The A21 Keyboard 
Control establishes the measurement function as 
selected when the front panel control keys are 
appropriately depressed. The A21 section also 
stores annunciation data and transfers it to A2 Dis- 
play and Keyboard to display the annunciation 
information. A22 Display Control and RAM con- 
verts measured data transmitted from A23 into 
signals appropriate for display on the numeric dis- 
plays (A2). The A21, A22,and A23 sections are 
connected to the bidirectional DATA BUS LINE 
(8 bit). 


8-30. A23 PROCESSOR AND ROM. 


A23 board consists of Nanoprocessor (A23U1) 
located in the center of the digital section, Program 
Control ROM (U15andU16), Data Bus Driver/ 
Receiver (U5 and U6), Device Select Decoder (U3 
and U4),and Analog Section Control Register (U7, 
U8 and U11). The Nanoprocessor governs the 
various sequences and timing of the digital section 
and also sends properly timed measurement 
control signals to the analog section. For control 
and data processing, the Nanoprocessor has four 
major input/output data bus lines: Program Ad- 
dress, Device Select Code, Direct Control Flag, and 
Data Bus lines. The nanoprocessor programs are 
filed in the Program Control ROM which has a 4 
kilobyte total memory capacity. To extract meas- 
urement control instructions from the Program 
Control ROM, the Nanoprocessor sequentially 
addresses the ROM through the PROGRAM AD- 
DRESS BUS line (11 bit). The measurement con- 
trol instructions outputted from the ROM are 
momentarily stored in the Analog Section Control 
Register when the Data Bus Driver/Receiver is set 
to receiver mode. The analog section control 
signals which are outputted from the Analog Sec- 
tion Control Register are shown on the block 
diagram. For accurate timing control of integrator 
operations, the integrator switch control, ZERO 
signal, and 2f (= double the test signal frequency) 
Signals are transmitted directly from/to the Nano- 
processor through the Direct Control Flag bus line 
(bidirectional bus line). 
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The Nanoprocessor accesses its program data 
simultaneously by addressing the ROM while the 
ROM outputs the nanoprocessor program codes. 
When the ROM outputs an analog section control 
signal or while measured data is being transferred 
through the Data Bus line, the Nanoprocessor is 
not accessing. The Nanoprocessor sequentially 
excutes program steps in accord with the program 
data given by the ROM. Various timing in the 
digital section is controlled by Device Select Code 
signals (4 bit). These timing control signals are 
decoded to DSR (Device Select: Read) and DSW 
(Device Select: Write) signals and manipulate the 
individual devices, respectively, of the digital 
section as follows: 


DSR: Causes Register or Memory to output 
data or sets Data Bus Driver/Receiver to 
driver mode. Nanoprocessor accesses 
(reads) the data sent from Memory or 
Data Bus Driver/receiver. 

DSW: Enables Register or Memory to store 

data or sets Data Bus Driver/Receiver to 

receiver mode. Nanoprocessor sends 

(writes out) data to Register, Memory or 

Data Bus Driver/Receiver. 


The Device Select Decoder (U3 and U4) each have 
15 DSR and DSW output ports. 


When 4262A function is selected or changed, the 
INT. REQ (INTerrupt REQuest) control line goes 
to high level. This INT. REQ signal requests the 
Nanoprocessor to pause before proceeding with the 
nanoprocessor program and to manage the 
function control prior to program processes. The 
INT. REQ control line is always active so as to 
allow for servicing of interrupt requests. The INT. 
ACK (INTerrupt ACKnowledge) line momentarily 
goes high to make the vector address line valid. 
The Nanoprocessor accesses the vector address 
code (VA® and VAI) to discriminate which 
control (or controller) originated the interrupt 
request. When the INT ACK line is at high level, 
interrupt control data is inputted to the nano- 
processor via A21 Keyboard Control. Successively, 
the INT ENA (INTerrupt ENAble) output line is 
set to “disable”’ status so as not to allow a second 
interruption before the present interrupt is pro- 
cessed and ends. The INT ENA line is also con- 
trolled in the program execute phase (specifically, 
this output line performs a “handshake” function 
when the 4262A is used as a component in an 
HP-IB system). 


nee ee 
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Figure 8-7 
Digital Section Block Diagram 


SEE INSIDE 
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The Nanoprocessor is synchronized with the 
1.27MHz Clock and calculates the measured 
quantity as a number counted toward the 
31.83kHz (100k/7Hz) secondary clock pulse. To 
identify which, if any, option is installed and being 
used in the instrument, the Nanoprocessor accesses 
the option code from the option selection switch 
setting when the Data Bus Driver/Receiver is set to 
driver mode by a DSR signal. The Nanoprocessor 
controls the option section in accord with the 
nanoprocessor programs as appropriate to the 
selected option. 


8-31. A21 KEYBOARD CONTROL. 


The A21 Keyboard Control is composed of two 
major sections: one is the interrupt control consist- 
ing of-the Interrupt Priority Encoder (U24), Multi- 
plexer (U12 & U23), Row Scan Counter (U2), 
Gate (U1) and Flip-Flops (U3 & U14); the other is 
the Annunciator Register (U7, U8, U15 through 
U21) which stores and transfers manifold annun- 
ciation data (keyboard pushbutton indication, 
range indication, circuit mode indication, etc.). 


The Row Scan Counter outputs periodic ROW 
signals (3 bit) to A2 board as driven by 31.83kHz 
secondary clock. These ROW signals are decoded 
to the keyboard scan signals which cause, in turn, 
specific groups of keys to become valid. Each 
group of control keys is enabled, in sequence, to 
perform its function. When a keyboard pushbutton 
is pressed, the output logic of U1 goes high and 
subsequently the Row Scan Counter stops. The 
contents of the ROW Scan Counter and the 
column number given by CLM 9 through CLM 3 
signals are coordinated with the address of the key 
depressed. Simultaneously, U1 activates Flip-Flops 
U3 and U14 causing the INT 4 signal to be out- 
putted. The Interrupt Priority Encoder converts its 
INT 8 through INT 3 input signals into the vector 
address signals (4 bit octal code) as appropriate for 
nanoprocessor input. INT 1, 2, and 3 signals are 
present only when the 4262A is equipped with 
option(s). The INT REQ signal is sent to A23 and 
the INT ACK signal actuates the Multiplexer so 
that the vector address and keyboard address 
signals pass through the Multiplexer toward the 
DATA BUS line. 


The Annunciator Register stores manifold annun- 
ciation data which are serially transferred from the 
Nanoprocessor to each register file of IC’s U7, U8 
and U15 through U21. Specifically, U15 stores test 
signal annunciation data and, additionally, origi- 
nates the test signal control signals which direct the 
Low Level, 120kHz, 1kHz and 10kHz measure- 
ment functions. U8 also originates the CMS 
(Circuit Mode Selection) signal. When the nano- 
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processor is transferring the annunciation data, the 
Data Bus Driver/Receiver is set to receiver mode. 


8-32. A22 DISPLAY CONTROL & RAM. 


A22 section consists of three major circuits: 
Display control, Extender RAM and Clock gen- 
erator. The Display control does conversion and 
storage of measured data to be displayed on the 
seven segment numeric display. When the Nano- 
processor begins to transfer measured counts (8 bit 
BCD signal), the Data Bus Driver/Receiver (U19 & 
U20) is set to receiver mode. L, C or R count data 
passes through the Data Bus Driver/Receiver and D 
or Q count data follows. These signals are simul- 
taneously routed to both the Multiplexer (U10 & 
U18) and the BCD to Seven Segment Decoder 
(U5). When the measured data is being transferred, 
the Multiplexer continues selecting BCD to seven 
segment decoder output signals from its two 
channel input signals. Other signals, fed directly 
from the Data Bus Driver/Receiver, are disregarded, 
Thus, the measured data is translated into segment 
data which is coded as appropriate for driving the 
seven segment numeric displays and, is successively 
stored in the Display Register File (U9 & U17) to 
accomplish matrix drive of display. The Display 
Register File outputs the display segment signals 
which alternately illuminate the numeric figure of 
each measured count digit of the displays. These 
display segment signals are amplified to supply 
sufficient current to the LED displays (cathode 
driver output signals CAT1 - CAT8). The Scan 
Decoder U1 outputs periodic anode scan signals 
which activate, in sequence, the display for each 
digit. Both the Display Register File and the Scan 
Decoder are simultaneously. driven by Scan 
Counter U2. ‘ 


Alphabetic annunciations— PASS, FAIL, O-F and 
U-CL— are displayed in the following manner: the 
nanoprocessor encodes annunciation contents so 
that the annunciation data comprises the display 
segment signals appropriate for displaying annun- 
ciation figures. The annunciation data passes 
through the Data Bus Driver/Receiver and _ is 
inputted to the Multiplexer. In the annunciation 
execute phase, the Multiplexer selects the annun- 
ciation data and disregards the (unnecessary) 
signals from the BCD to Seven Segment Decoder. 
The Display Register File stores the annunciation 
data which coincides directly with the display 
segment signals. The Data Bus Driver/Receiver can 
be set to driver mode when the Integrator test 
switch is set to TST position or the instrument is 
triggered externally. The Extender RAM (U22) 
performs supplementary storage of data which is 
inputted or outputted to/from the Nanoprocessor. 
The Nanoprocessor sends address signals to the 
Address Register (U21) before storing data in the 
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Extender RAM. When data is transferred to the 
RAM, the DSW signal actuates the RAM and the 
Address Register addresses the RAM to assign 
individual memories for storing the data. When a 
DSR signal actuates the RAM, the Nanoprocessor 
causes the RAM to output stored data. The RAM 
writes out data as addressed by signals inputted at 
the RAM ADDRESS signal port. 

The clock pulse generator oscillates at 2.54MHz 
and is frequency stabilized by a crystal resonator. 
Divider U12 counts down the 2.54MHz basic clock 
by one half (to 1.27MHz) and provides the nano- 
processor with a stable time base for synchronizing 
various circuit timing. The Down Counter (U7, 
U14 and U15) produces the 31.83kHz frequency 
whose value coincides with the reciprocal number 
of pi (7 = 3.14159---). This particular frequency is 
significant in derivation of the measured value. The 
secondary clock signal is fed to the Nanoprocessor 
for calculating the value of the DUT. Additionally, 
the Down Counter drives the Scan Counter (U2) 
which produces display timing signals. 


8-33. A2 DISPLAY AND KEYBOARD. 


A2 section includes the Keyboard Control, Dis- 
plays, and certain decoders. The Keyboard Control 
manipulates the Keyboard Scan signals sent from 
the Scan Decoder (U4) and outputs the resulting 
CLM (CoLuMn) signals. All annunciator data 
except for alphabetic annunciations are trans- 
mitted from the A21 section. Because the range 
and multiplier annunciator data has been coded to 
minimum bit size, the Decoder Drivers U3 and U4 
translate them so as to illuminate proper indicators, 
The Unit and DQ annunciator signals are fed, 
respectively, via the Function and Loss indicators 
assembled in the keyboard pushbutton. The 
numeric displays are independently driven by the 
A22 section. 
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Figure 8-7. Digital Section Block Diagram. 
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8-34. TIMING DIAGRAM DISCUSSION. 


8-35. Figure 8-8 presents a timing diagram for the 
4262A. The upper part of the diagram shows out- 
put waveforms of the integrator, execute time for 
each measurement sequence, and main control 
signals which direct the vector voltage ratio meas- 
urement. As may be seen from the diagram, the in- 
strument first measures the L/C or R value and 
then the dissipation (D) and Q (calculated from D) 
factors. Approximately three seconds after the 
LINE switch is depressed to turn the instrument on, 
power voltage (Vag) is applied to the nanopro- 
cessor through a delay switch (A23 board). The 
nanoprocessor is simultaneously set to its initial 
conditions ready for beginning the display test 
which precedes measurement. When the display 
test ends, the processor sets the 4262A to a pre- 
determined measurement mode (automatic initial 
settings) and a capacitance measurement is ini- 
tiated. When LCR and DQ ranges are set to AUTO, 
the autoranging recycle repeats until an LCR range 
suitable for the sample is selected. A front panel 
range indicator lamp lights and step-shifts to left or 
right. The displays show blanking signs (- - -) 
during autoranging period. If the sample is too 
large (in PRL mode) or too small a 
value (in SER mode) compared to the range, the 
Saturation Detector (A13) send a SAT signal to the 
nanoprocessor. Range is shifted just after Offset 
Null operations are completed (instrument does 
not cycle through steps in remaining measurement 
sequence). This permits faster ranging. Setting LCR 
RANGE to MANUAL bypasses autoranging cycle. 


When a range is selected in which integrator dis- 
charge time interval is within 162 and 1820 clock 
periods (limits), the measurement sequence pro- 
ceeds with an L/C/R measurement cycle. To mini- 
mize vector voltage ratio measurement error, Off- 
set Null and Auto Phase Adjustment sequences pre- 
cede integrator charge/discharge (by phase detect- 
ed DUT signal). During Offset Null period, A18Q19 
turns on and Q18 turns off to interrupt the @m 
signal transfer. At this time, any output of the in- 
tegrator caused by residual phase detector output 
voltage and integrator output offset voltage is fed 
back to the input of the integrator to reduce the 
output of the integrator to zero. And this feedback 
voltage is stored in a memory capacitor during the 
measurement to eliminate any measurement error 
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due to residual phase detector and integrator volt- 
ages. Refer to service sheet 14 for offset null con- 
trol details. 


At each integrator operating sequence change, a 
HOLD TIME is provided to prevent a switching 
transient waveform from entering the integrator 
and/or to permit full discharge of the integrator 
capacitor (from previous integrator operation). 
Now, an Auto Phase Adjustment consisting of two 
periods begins. During these periods, to minimize 
measurement error, the phase detector phase refer- 
ence is precisely set. APA1 (Auto Phase Adjust- 
ment 1) and APA2.control signals administer 
switches A14Q13, Q14 and Q15 timing to accom- 
plish phase adjustment of €ref signal (A14TP1) for 
establishing exact detection phases of Phase De- 
tector. The Integrator disregards this phase adjust- 
ment sequence. Refer to service sheet 14 for auto 
phase adjustment details. 


When an integrator charge period is initiated, the 
DUT signal (synchronously phase detected) is ap- 
plied to the integrator input. The Integrator is 
charged with the incoming signal (dc) for a con- 
stant time interval (see table in timing diagram). 
Two kinds of integrator waveforms are developed 
depending on measurement function and circuit 
mode. In the Cp measurement mode, integrator 
output voltage is increased as its charge is propor- 
tional to the DUT current (voltage across Rr) and 
is decreased as its discharge is proportional to 
the (constant) voltage across the DUT (constant 
decay rate). On the other hand, in the Cs 
measurement mode, the integrator rapidly charges 
in a short time — the constant voltage across Rr 
representing the current flowing through the DUT. 
The integrator discharge depends on the voltage 
across the DUT (and is proportional to DUT). De- 
tailed integrator operation peculiar to each meas- 
urement mode group is described in “Principles of 
Operation’? on Page 8-4. The nanoprocessor 
counts the time of a 31.83kHz (10000/7 kHz) 
clock for the time required to discharge the in- 
tegrator until integrator output voltage reaches the 
zero level. When integrator output voltage crosses 
the zero level, a zero detector transfers the ZERO 
signal to the nanoprocessor. The Nanoprocessor 
stops counting and stores a number corresponding 
to the L, C or R value of DUT in its internal 
registers. 
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Successively, the D measurement cycle begins. The 
D autoranging recycle is done or repeats once to 
set instrument to appropriate D range. After an 
offset null sequence for D measurement, the 
integrator begins to charge — its incoming voltage 
being proportional to the conductance or resist- 
ance of the DUT. Discharge time is proportional to 
the reactance of the DUT. To calculate the ratio of 
the real to the imaginary part of the DUT current 
(voltage across DUT when circuit mode is SER), 
the integrator is charged when the detection 
phase of the detected output is at “90” 
degrees. In R measurements, the D measurement 
cycle is omitted. Since the electrical response time 
for each measurement frequency is different and 
the charge cycle time is sometimes a function of 
this frequency, the sequence execute times are 
different for measurement frequencies of 120Hz, 
1kHz and 10kHz. Note that the execute time for 
the discharge sequence is variable. 


8-36. The table shown in the lower part of the 
diagram explains how voltage Em is selected by the 
instrument (either from voltage across Rr or the 
voltage across the UNKNOWN) and how the de- 
tection phase for the phase detection, employed in 
either PRL and SER circuit modes, is selected. 
Both upper and lower sections of the waveform 
timing diagram have the same time scale. -€x, 
-€x/10, -e@y and -@y/10 in the @m column are 
names for voltages shown in diagram Note 2. 
Diagram Note 3 shows the phase relationships of 
the voltages applied to phase detector FET 
switches A14Q19, Q20, Q22 and Q23 (detection 
phase) along with the phase of Cref signal at A1l4 
TP5. The detection phase is sequentially selected 
by PHASE control signals (¢~37/2) which are 
transmitted to 4 Phase Selector on Al14 board 
(from A23 Nanoprocessor & ROM board). 


Note 


Labels H1 through H10 in the tim- 
ing diagram denote the timing for 
trigger used when troubleshooting 
instrument using A23 service board 
(service kit 04262-87001). The 
4262A measurement sequence can 
be stopped at or resumed from the 
desired point from among these 
triggering points by pushing specific 
4262A front panel buttons. 


Note 1. Unit for excute time is msec except 


for discharge sequence. 


Note 2. Selection of Cy. 


* Gating signals for 
A13 FET switches. 


Note 3. Phase for Phase Detector 
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Note 4. When dissipation factor range is 20, 


the -Cx and -@y are attenuated by 
1/10. 
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Figure 8-8. Timing Diagram. 
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8-37. OPTIONS. 


8-38. The theory of operation for the 4262A 
optional circuits is outlined in the following para- 
graphs. The currently available options (001, 004 
and 101) with a summary of their functions and 
the material furnished are listed in Table 8-1. 
Figure 8-9 is a block diagram showing the option 
section when all available optional equipment is in- 
stalled. The basic instrument and the individual 
option sections are interconnected by 8 bit data 
bus lines through which both measured and control 
data are transferred. 


8-39. OPTION 001 BCD DATA OUTPUT (A35). 
Option 001 BCD OUTPUT CONTROL (A35) con- 
sists of a Data Bus Driver/Receiver and two shift 
Register Files which momentarily store the meas- 
ured data for simultaneous transfer of the com- 
plete data to BCD DATA OUTPUT connectors. 
Timing control of the A35 circuitry is done by 
nanoprocessor Device Select signals DSR11, 
DSW13, DSW14 and DSW15. When 4262A TRIG- 
GER function is set to EXT, the instrument can be 
triggerred by an EXE (external encode) signal in- 
putted from either BCD DATA OUTPUT connec- 
tor J7 or J8 (pin 46). After a measurement cycle 
ends, a DSR11 pulse signal sets Data Bus Driver/ 
Receiver U10 to driver mode. As long as the 
DSR11 signal is valid, the switch setting of the 
SER/PRL switch (A35S1) has access to the nano- 
processor for assigning the output data format in 
parallel (simultaneous) or serial (alternate) se- 
quences. The data output timing for both simul- 
taneous and alternate sequencing is diagrammed on 
Page 8-70. To simplify the explanation, only the 
parallel output sequence is discussed here. The 
measured data is stored in the shift registers in syn- 
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chronism with DSW13 and DSW14 pulses (each 
outputted 8 times during the data transfer cycle). 
The Data Bus Driver/Receiver is set to receiver 
mode to allow the measured data to pass through 
the device. First, a DSW13 pulse train causes the 
shift registers U9, U11, U12 and U13 to store the 
LCR data which is simultaneously transferred with 
the pulse train. Successively, a DSW14 pulse train 
actuates shift registers U4, U5, U6 and U7 to store 
the sequentially transferred DQ data. One shot 
multivibrators U1A/B generate an output pulse 
train consisting of pulses that are somewhat shorter 
than the input DSW pulses. This eliminates the 
possibility of the shift register not storing the input 
data because of a DSW signal timing error. One 
transfer data group is stored in the first 1/8 stack 
of each shift register when triggered by the nsing 
edge of the one shot multivibrator output pulse. 
Thus, a total of 16DSW pulses complete storage 
of all data in the shift register file during the data 
transfer phase. Next, a DSW15 pulse activates the 
“two times” Flip Flop U2 — one delayed for 1.2 
msec after the other. Thus, the Flip Flop generates 
FLAG pulse which commands the extemal record- 
er to print the measured data concurrently pre- 
sented at the LCR and DQ BCD output connec- 
tors. After the FLAG signal is transferred, a peri- 
odic DSR11 pulse actuates the Data Bus Driver/ 
Receiver and frequently sets it to driver mode to 
monitor the status of the INHIBIT signai output- 
ted by the extemal recorder. The DSR11 pulse 
train continues until the nanoprocessor senses a 
change in the logic of the INHIBIT signal (meaning 
that printing is complete). In alternate data output 
format, the data storage and output cycle for LCR 
precedes that for DQ. Hence, Device Select signals 
are altemately provided for both an LCR and a DQ 
output cycle [as shown in Timing Diagram(Page 8-70)]. 


Table 8-1. Currently Available Options. 


[—ornon FUNCTION ATERIAL 


OPT. 001 
BCD DATA OUTPUT 


Built-in comparator compares measured value 
with LCR and DQ HIGH and LOW limits. 


Provides decision data in display and by Relay 
and TTL output. 


OPT. 101 


HP-IB COMPATIBLE igus: 
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Provides measured LCR and DQ data with 
Polarity, Decimal Point, Unit, and measurement 
status in BCD code at rear panel connectors. 


Provides system interface capabilities in accord- 
ance with IEEE-STD-488-1975 recommenda- 


A35 BCD OUTPUT CONTROL 
(04262-66535) 


A24 COMPARATOR CONTROL 


(04262-66524) 
A4 THUMBWHEEL SWITCH 

(04262-66504) 

A5 COMPARATOR KEYBOARD 

(04262-66505) 


A25 HP-IB INTERFACE 
(04262-66525) 

A3 HP-IB CONNECTOR 
(04262-66503) 


Figure 8-9 
Option Section Block Diagram 
SEE INSIDE 
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8-40. OPTION 004 COMPARATOR (A4, A5, & 
A24). Option 004 adds A24 COMPARATOR CON- 
TROL and the front panel control unit comprised 
of A4 Thumbwheel Switch and A5 Comparator 
Keyboard. The A24 Comparator Control manages 
the control data set into the panel controls as well 
as the decision data transferred from the nano- 
processor so that comparison results are provided 
(in three output configurations). The panel control 
functions are managed in the following manner: 
An instrument equipped with option 004 includes 
a front panel control assembly which includes four 
4 digit thumbwheel switches used to assign the de- 
sired respective limits of L, C or R and D or Q. The 
thumbwheel switch assembly provides output data 
for each digit in a 4 bit code which correspondes to 
the set number indicated in the control panel 
window. To transmit the high and low limit data 
from the thumbwheel switch assembly through an 
8 bit digit data transmission line, the thumbwheel 
switches are assigned 8 addresses (each set of four 
digits occupies two addresses). The nanoprocessor 
alternately accesses the thumbwheel switch output 
code in the order of their address numbers. First, 
Data Bus Driver/Receiver is set to receiver mode 
and a 4 bit address code is stored in the Limit 
Switch Select Code Register U11. The Decoder 
U10 sets its output logic (SSO) to low level in res- 
ponse to the 4 bit address code (output logic of the 
SS1 through SS7 outputs stay at high level). The 
SSO signal causes the 8 bit digit data to change 
depending on the setting of the most significant 
digit and third digit of the LCR HIGH LIMIT 
switch that is first addressed. The digit data is 
transferred to the nanoprocessor (passing through 
the Data Bus Driver/Receiver set to driver mode). 


Successively, the other digit data is transferred in 
like manner. The commands of all pushbutton con- 
trols on the A5 Comparator Keyboard are pro- 
cessed during the interruption phase. The Interrupt 
Flag circuit directs the nanoprocessor to act on the 
interrupt request. When a comparator keyboard 
control pushbutton is pressed, Gate U6A sets its 
output logic to high level. This causes Flip Flop 
U1A to generate an INT 3 output pulse. The INT 3 
signal is sent to A21 Keyboard Control circuit 
which forwards the interrupt requests to the nano- 
processor. At this point, the comparator keyboard 
signals access the nanoprocessor via the Data Bus 
Driver U7. 


The nanoprocessor compares the measured values 
with the limit numbers (values) and stores the deci- 
sion data — the results of the comparison in An- 
nunciator Register U3. The decision data is input- 
ted, in parallel, to the TTL, Relay and Indicator 
Lamp drivers. 


8-41. OPTION 101 HP-IB COMPATIBLE (A25). 
An instrument equipped with Option 101 HP-IB 
Compatibility includes the A25 HP-IB INTER- 
FACE board which provides the circuitry to enable 
intercommunications with external devices in 
accord with IEEE-STD-488-1975 recommenda- 
tions. The A25 circuitry is basically composed of 
data bus driver/receivers and data registers which 
provide the timely actions for handling the HP-IB 
data bus input/output and control bus input/out- 
put flow as directed by the nanoprocessor. Since 
the circuit configuration is of general HP-IB 
design and since general instructions on HP-IB in- 
terface is otherwise readily available, a detailed cir- 
cuit description is not given in this manual. 
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Figure 8-9. Option Section Block Diagram. ° 
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8-42. TROUBLESHOOTING. 
CAUTION 


THE OPENING OF COVERS OR 
THE REMOVAL OF PARTS, EX- 
CEPT THOSE TO WHICH ACCESS 
CAN BE GAINED BY HAND, IS 
LIKELY TO EXPOSE LIVE 
PARTS. IN ADDITION, ACCES- 
SIBLE TERMINALS MAY ALSO 
BE LIVE. 


THE APPARATUS SHALL BE 
DISCONNECTED FROM ALL 
VOLTAGE SOURCES BEFORE 
ANY ADJUSTMENT, PARTS 
REPLACEMENT, OR MAIN- 
TENANCE AND REPAIR ARE 
PERFORMED FOR WHICH THE 
INSTRUMENT MUST BE OPEN- 
ED. IF, AFTERWARDS, ANY 
ADJUSTMENT, MAINTENANCE 
OR REPAIR OF THE OPENED 
INSTRUMENT UNDER VOLT- 
AGE IS REQUIRED, IT SHALL 
BE CARRIED OUT ONLY BY A 
SKILLED PERSON WHO IS 
AWARE OF THE HAZARD IN- 
VOLVED. 


8-43. When 4262A is inoperative or readings for 
the sample connected to the UNKNOWN terminals 
are incorrect, you should first check power line 
voltage used and next the behavior of instrument 
with respect to the DUT when a measurement is 
attempted. The two may be incompatible. In 
addition, check for appropriate test leads. or 
fixture. Determining whether the trouble is in an 
external device connected to the instrument or is 
in the actual instrument is primary and a funda- 
mental procedure which must precede trouble- 
shooting the LCR Meter. Occasionally, the un- 
known sample may have characteristics not 
measurable by the 4262A. Table 8-2 lists the 
examples of symptoms likely to mislead. You 
should also be concerned about the operating 
environmental conditions in which the instrument 
is operated. Surrounding magnetic fields or the 
presence of a strong radiowave will sometimes 
disturb the measurement. To isolate any instru- 
ment trouble from the above possibilities, perform 
the following examinations: 


1) Measure a sample whose characteristics and 
value (L, C or R and D/Q value) are known 
to be measurable with the 4262A. Thus, if 
the problem is restricted to difficulty in 
measuring a particular sample, it might 
suggest that the sample is not measurable 
with the 4262A. 
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2) Next, connect sample directly to the UN- 
KNOWN terminals without using any test 
fixture or test leads. Any external equip- 
ment being used with 4262A should be 
disconnected from the connectors of the 
4262A. These tests isolate troubles on the 
external equipment or test jig from those on 
the instrument. 


3) Securely ground the instrument to earth. If 
environmental conditions are suspected, 
change the location of instrument. 


4) Use a four terminal connection configura- 
tion and measure a sample. An improper 
connection to unknown will cause a meas- 
urement error. 


5) Properly terminate UNKNOWN terminals 
(short or open circuit), and press SELF 
TEST button. Confirm that normal PASS 
annunciator readouts occur on the LCR 
DISPLAY. 


8-44, Figure 8-10,.‘‘How to Use Troubleshooting 
Guides’’, is helpful when starting to troubleshoot 
the 4262A. This flow diagram shows the funda- 
mental procedures which breakdown the trouble 
possiblilities to the component level. The trouble- 
shooting guides are divided into the following 
major procedures: 


Power Supply Section Isolation Procedure 
(Fig. 8-17). 


Basically used for checking internal dc power 
supply voltages of the instrument: The guide for 
checking the power supply section is includes in 
Figure 8-17. 


Option Section Isolation Procedure (Fig. 8-17). 


This procedure, which is used to isolate the option 
section from the overall unit, is included in Figure 
8-17. If the instrument is a standard unit equipped 
with no option, omit this procedure. 


Analog and Digital Section Isolation Procedure 
(Fig. 8-17). 


The troubleshooting guide in Figure 8-17 describes 
how to distinguish whether the faulty assembly is 
located in the analog or in the digital section. In 
conjunction with the troubleshooting flow diagram 
of Figure 8-17, the built-in self test function is 

used to assist in isolating the analog section from 
the digital section. To study the self test function, 
refer to Figure 8-11. 
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Analog Section Troubleshooting Procedure to 
Assembly Level (Fig. 8-18). 


The troubleshooting flow diagram in Figure 8-18 
helps to isolate a faulty board assembly in the 
analog section. The built-in self test function is also 
helpful in troubleshooting to the assembly level. 


Component Level Troubleshooting Guides. 


Component level troubleshooting guides are pro- 
vided for each major assembly (other than for A21, 
A22 and A23 boards of the digital control section) 
in the service sheets. Procedures for narrowing 
down the trouble possibilities in A21, A22 and 
A238 boards to the component level are covered in 
“Digital Section Troubleshooting Guide’’. Refer to 
guideline below. 


Digital Section Troubleshooting Guide. 


The search for and location of a faulty component 
in the digital control section is done in accord with 
the troubleshooting flow diagrams in Figure 8-19. 
To facilitate an “easy to make’’ failure diagnosis, a 
“signature analysis’ method was adopted for 
troubleshooting both the digital and option 
sections. When diagnosing with this method, a 
Signature Analyzer (HP 5004A) is necessary to 
properly employ the procedures and associated 
signature maps (see service sheets). Refer to Figure 
8-12 for signature analysis guidelines. 


8-45. Table 8-3 describes typical front panel 
symptoms present when 4262A internal controls 
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(adjustable points) are not well-adjusted. A search 
for and interpretation of trouble symptoms by 
operating front panel controls is important and 
often gives hints as to trouble location. Table 8-4, 
Front Panel Isolation Procedure provides such an 
approach to troubleshooting. These primary 
troubleshooting procedures are supplemental to 
and should be used with the main procedures in 
the flow diagrams. 


WARNING 


WHENEVER IT IS LIKELY THAT 
THE PROTECTION PROVIDED 
BY THE FUSE HAS BEEN IM- 
PAIRED, THE INSTRUMENT 
MUST BE SECURED AGAINST 
ANY UNINTENDED OPERATION. 


CAUTION 


CAPACITORS INSIDE THE 
INSTRUMENT MAY STILL BE 
CHARGED EVEN THOUGH THE 
INSTRUMENT HAS BEEN DIS- 
CONNECTED FROM ALL 
VOLTAGE SOURCES. BE SURE 
THAT ONLY FUSES OF THE 
REQUIRED RATED CURRENT 
AND THE SPECIFIED TYPE ARE 
USED FOR REPLACEMENT. THE 
USE OF REPAIRED FUSES AND 
THE SHORT-CIRCUITING OF 
FUSE HOLDERS MUST BE 
AVOIDED. 


Troubleshooting Tree = 
on each Service Sheet. 


| Figure 8-17 


Power Supply Section 
Isolation Procedure 


bas 
Troubleshooting Helpful 
Procedure Instructions 


Figure 8-11 Built-in 


= Test Function. | > 


Figure 8-10. How To Use Troubleshooting Guides. 


Option Section Isola- 
tion Procedure. 


Analog and Digital 
Section Isolation 
Procedure. 


Figure 8-18 Analog 
Section Trouble- 
shooting Guide - 
Assembly Level. 
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Figure 8-19 Digital 
Section Trouble- 
shooting Procedure. 
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Table 8-2. Symptoms Likely to Mislead. 


Probable cae 


L MEASUREMENT 


C MEASUREMENT 
R MEASUREMENT 


Common to 
all LCR 
MEASUREMENTS 


When LCR RANGE setting is in AUTO, 
the range is shifted alternately up and 
down between two ranges and does 

not settle on a specific range. 


Measured values differ depending on the 
range selected. 


Measured values differ depending on 
the selected test signal frequencies. 
Specifically, a large difference exists be- 
tween the measured value at 120Hz and 
that at another test signal frequency. 


When measuring a small capacitance at 
120Hz test signal frequency, measured 
counts on the LCR DISPLAY fluctuates 
by several counts. 


Both LCR and D/Q DISPLAYS are 
blank ( - - - ) with respect to the sample 
connected to the UNKNOWN tenminals. 


When measuring an inductance, capa- 
citance or resistance of a large value, a 
measurement error over the specified 
limits occurs. 


This symptom occurs when the induc- 
tance of an inductor with core changes 
because of the current flowing through 
the coil. 


Permeability of inductor core changes 
with measurement signal level (current), 
which differs for each range. (Measure 
in MANUAL ranging mode.) See Note 
below. 


This symptom is because of a difference 
in the permeability of the inductor core 
developed by two different measure- 
ment frequencies. 


Interference of ac frequency hum 
noise. Check for any ac line cables 
close to the test leads. Check for 
grounding of the instrument chassis. 


The DUT is a wirewound resistor having 
a large inductance. (Note that some 
standard resistors are used only with dc 
current and their calibrated values are 
so certified.) 


C OFFSET control (related to induct- 
ance and resistance measurements) or L 
OFFSET control (related to capacitance 
measurement) is misadjusted. 


Note: For example, if value of sample is 187.0uH on the 100uH range, the auto ranging 
function moves to 1000uH range. Then the sample may develop a lower induc- 
tance at the applied measurement signal on the 1000,H range. It may, for example, 
develop an inductance of 160.0uH that is suitable for measurement on 100uH range. 
The range will again be reset to the 100H range and, as a result will repeat (auto 
range) up and down between the lower and the higher ranges. 
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Table 8-3. Front Panel Symptoms of Internal Control Misadjustment. 


A12R1 


A12C3 Measurement accuracy of 10kHz measurements is lower on the highest L and R 
measurement ranges or the lowest C measurement range. 

A12C11 C ZERO ADJ control range is improper. 

A13Cl1 The 10kHz measurement error is excessive. 


A13R1 When making a measurement in the series equivalent mode, the measurement 
(OFS-1) accuracy is sometimes lower (due to improper dc level at A138TP38). 


A13R2 
(OFS-2) 

A13R66 
(OFS-3) 


A13R67 


When TEST SIGNAL setting is LOW LEVEL, autoranging operation sometimes 
does not work well. 


When making a measurement in the parallel equivalent mode, the measurement 
error is sometimes excessive (due to improper dc level at A13TP3) — especially 
when TEST SIGNAL is set to LOW LEVEL. 


Measurement accuracy will become lower when offset voltage at A13U6 pin 7 is 
not zero volts. This is usually more noticeable when TEST SIGNAL is set to LOW 
LEVEL. 


D measurement error sometimes exceeds specifications (impossible to automatical- 
ly adjust the detection phase of phase detector). This symptom is present when 
auto phase adjustment signal at A14TP3 exceeds 0 +3 volts. 


(OFS-4) 
Measurement errors for both LCR and D/Q values has increased. The error is 
maximum at count displays of 1999 for all three measurement functions 


Al14R1 
(ZOF) 
(Cs, Lp and Rp). 
TAP AO) D measurement has significant error (detection phase error). 


A23R12 
(VR1) 


Instrument is inoperative or measurement sometimes stops. 
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Table 8-4 
oe 


ZERO ADJ L control malfunctions but measurement is made correctly. 
Measured value is incorrect at a particular range setting. A11,A12 


Measurement is not made correctly when TEST SIGNAL setting is at LOW LEVEL. Al1l1, A13 
Note 1 


Displayed count is unstable and fluctuates several counts at 120Hz measurement. Al11,Al14 
ZERO ADJ C control malfunctions but measurement is made correctly. 


Trigger lamp does not light or stays lit. A22, A23 
Autorange control is inoperative. 


Note 1: If test signal voltage at Hcur terminal is correct (140mVp-p), 
A13 board is faulty. If not, A11 board is faulty. 
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SELF TEST FUNCTION 


Pressing the SELF TEST button (located at left in line with the CIRCUIT MODE selection 
buttons) directs the instrument to begin a sequence of instrument operated self-test 
functions. This is an outline of how to use the self test function for failure diagnosis. 


Automatic self test settings: 


An appropriate equivalent circuit mode (either to SER or PRL) is automatically selected for 
the duration of the self test. Since self testing is done in a particular equivalent circuit mode 
for each of the measurement parameters (L, C and R), auto testing is limited to the ranges 
specified for these circuit modes. The table below shows measurement ranges tested by self- 
test function. However, since, during self test, all instrument measurement functions are 
brought into action (including all the range resistors), this test is broad check of overall 
instrument performance for all ranges. 


Table 8-5. Self Test Ranges. 


Multiply range by 10 at 120Hz and by 0.1 at 
10kHz test signal frequencies. 


How the self test function operates: 


To perform the self test, the instrument simulates a measurement of either zero or infinite 
impedance. For these tests, the UKNOWN terminals are appropriately terminated (short or 
open). Under these test conditions, the integrator develops an output voltage correspond- 
ing to a 1000 count display (full scale) for the LCR measurement test cycle and a 000 count 
display for the DQ measurement test cycle. The nanoprocessor monitors the 1000 and 000 
counts calculated from the integrator output. If either or both of the counted numbers 
differ by more than 5 counts from their respective nominal values, a FAIL annunciation is 
displayed on the LCR DISPLAY. The nanoprocessor also monitors a SAT signal from 
Saturation Detector (A183) to further categorize the failures into other subdivisions. 


Figure 8-11. Self Test Function (sheet 1 of 2). 
8-21 


Section VIII Model 4262A 
Figure 8-11 


Self Test Diagnostic Guide 


Table 8-6 “Self Test Displays and Trouble Possibilities” is helpful in troubleshooting the 
analog section. No pushbuttons except for the FUNCTION and TEST SIGNAL controls 
should be depressed while the self test is being performed (if a pushbutton is inadvertently 
pressed, the self test function will be reset and will require reactivating). 


Table 8-6. Self Test Displays and Trouble Possibilities. 


Display Source of FAIL signal Probable Cause of Trouble 


FAIL 1 Process Amplifier has been saturated . One of the range resistor selection switches 
by a signal of excessive amplitude. on the Al2 board is defective. 
seeetaty Moa: Detector is generating 5 . One of the signal selection switches on the 
ea A13 board is defective. 
. Saturation Detector on A13 board is faulty. 


. A13QI17 is always conducting (display will 
change to PASS when LOW LEVEL button 
is pressed ). 


FAIL 2 Integrator has developed an incorrect . Test signal is not present at Hcur terminal. 
output voltage in an LCR measurement A11 board is faulty. 


cycle. 2. A12 range resistor amplifier is faulty. 


An amplifier or an active switch on Al13 
board is faulty. 


. PLL circuit or Phase Selector in A14 board 
is faulty. 


. Phase Detector or Integrator on Al4 board 
is faulty. 


6. Auto Phase Adjustment malfunctioning. 
7. Integrator Offset Null control malfunctioning. 


FAI Integrator has developed an incorrect 
output voltage in the D/Q measure- A23 Processor and ROM board assembly 
ment cycle. is faulty. 


L3 
Note: The trouble possibilities outlined in the table above presupposes that the digital 
control section is operating correctly. A FAIL indication can also be generated 
by trouble in the digital section. 


Figure 8-11. Self Test Function (sheet 2 of 2). 
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Digital Section Troubleshooting Using Signature Analyzer. 


The advantage of troubleshooting based on ‘‘Signature Analysis’’ is accuracy and ease in 
finding failures. It is generally difficult to search for an error by means of observing 
waveforms on an oscilloscope for the reason that bit trains in a digital circuit seem to be 
much the same whichever is observed. Specifically, to find the errors in stream of a large bit 
size (or word length) data takes much time and requires the use of an instrument such as a 
logic state analyzer. Hewlett-Packard has proposed a method called “Signature Analysis”’ 
which recognizes the bit pattern measured in a 4 digit hexa-decimal code (signature) for 
running an easy diagnostic test program. With the Signature Analyzer (HP 5004A), the 
signatures are displayed in a readable 4 digit-figure set of alphanumeric figures (0123456 
789ACFHPU). The signature analysis is based the usual signal tracing method followed 
in troubleshooting an analog circuit. According to signature analysis, devices in a digital 
circuit are checked with the signal analyzer by comparing signal input and output signatures 
to and from each device for the “‘correct’’ signature denoted in the service manual signature 
map. If a signature is not identical, the troubleshooter need only trace the bit train in 
opposite direction to the signal flow and, when a device is noted which generates an erratic 
signature despite a correct input, the component may be regarded as faulty. One additional 
important consideration, since the actual program ROM board (P/N: 04262-66523) in the 
4262A does not include a self-test program for signature analysis (as part of the program 
ROM), a troubleshooting board is required when diagnosing with the Signature Analyzer. 


When the troubleshooting board is installed in the instrument, a test program is written out 
from a special ROM which activates overall the digital control circuit, and, if included, any 
optional circuits. For convenience in troubleshooting the 4262A, this signature test board is 
supplied as Service Kit (04262-87002). 


_ HOW TO USE THE SIGNATURE ANALYZER TEST BOARD. 


Note 


Use either procedure 1 or 2 depending upon 
instrument serial number. 


1. Serial numbers 1710J00340 and below. 
a. Remove All, A12, A13 and A14 boards from instrument. 
- Take out A23 Board. 
Disconnect A23U16 (ROM) from socket J2 and put aside. 


. Disconnect signature program ROM from socket J3 (labeled TEST ROM) on test 
board and install the ROM in place of A23U16. 


Reinstall A23 Board in its normal position. 
Note 


When testing ROM’s with A23 board as- 
sembly, install the ROM in socket J1 (labeled 
2708A) on the test board. Install the test 
board in place of A13 board assembly. Ob- 
serve signatures at test points DO through D7 
on the board and follow troubleshooting pro- 

@ cedures. Test board flat cable need not be 
connected anywhere. 


Figure 8-12. Signature Analysis Guide (sheet 1 of 3). 
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f. Tum instrument off and on (press LINE button) to reset digital control circuit and to 
return test program to its initial address line. 


2. Serial numbers 1739J00341 and above. 
Remove A111, Al2, A13 and Al4 boards from instrument. 
Install Signature test board in place of A13 board. 
Take out the A23 board. 
. Disconnect A23U15 (ROM) from socket J2 and put aside. 
Connect 24 pin plug of the test board flat cable assembly to socket J2 on A23 board. 
Reinstall A23 board in its normal position. 


Turn instrument off and on (press LINE button) to reset digital control circuit and to 
return test program to its initial address line. 


Note 


When testing ROM’s on A23 board assembly, 
install the ROM in socket J2 (labeled 2316A) 
on test board. Observe signatures at test 
points DO through D7 on the board and 
follow troubleshooting procedures. Test 
board flat cable may be left connected to A23 


board 
SIGNATURE ANALYZER TECHNIQUE. 


An active digital hand-held logic tracer coupled with an active pod (with four miniature clip 
connection leads) is sufficient for detecting the test signal and for development of the 
signature on the Signature Analyzer display. The active probe has access to the desired node 
in the circuit being tested and transfers this input data to the analyzer. The four input leads 
of the test cable active pod, connect the gate signals — START, STOP, and CLOCK — from 
the instrument being tested to the analyzer. The remaining lead is connected to instrument 
GND. The START signal is an open “‘window’’ (measurement gate) signal which causes the 
signature analyzer to prepare for receiving data via the active probe. The STOP signal causes 
the window to close. The CLOCK is taken from the time base of the instrument and 
permits receiving input data and gate signals in synchronization. Polarity of the gate signal 
active (enable) edges (positive or negative) can be selected by the front panel controls of the 
signature analyzer. Probing points and connection locations of START, STOP and CLOCK 
leads are designated on the troubleshooting flow diagrams. 


Note 


Use an -hp- Model 547A Current Tracer to 
trace a “‘stuck”’ node current. 


Figure 8-12. Signature Analysis Guide (sheet 2 of 3). 
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Signature Analysis Diagnostic Flow Diagram Notes. 


. Both START and STOP signals are taken 

; from A23U1 pin 37. CLOCK signal is 
taken from A22TP2. Front panel control 

settings for Signature Analyzer are: 


START __[— A23U1(37) 
: STOP ~1L_ A23U1(37) 
CLOCK —_J— A22TP2 


START button: released (HL) 
STOP button: depressed (_) 
CLOCK button: released (HL) 


: . Checks that signature of +5V supply is 
+ 
ss er 5CAU. If incorrect, go to Flow Diagram 
number 3. 
YES 
; . Compares actual signatures with signature 
ia oa a set (i) on the signature map (see Figure 
; B). If not identical, replace A22U3. 
YES 


& Nanoprocessor Direc YES Peoubleshoot 4. Check signatures with respect to nanopro- 
Control Bus Stuck? Stuck Bus cessor direct control bus line. If incorrect, 
check every component on faulty bus line. 

NO 


Figure A. Diagnostic Flow Diagram Notes. 


Figure B. Signature Map Notes. 


Figure 8-12. Signature Analysis Guide (sheet 3 of 3). 
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8-46. REPAIR. 
WARNING 
BEFORE PROCEEDING WITH 
REPAIR, BE SURE THAT IN- 
STRUMENT IS DISCONNECTED 
FROM POWER LINE! 
8-47. REMOVAL OF Q2 or O3. 


a. Fully loosen top cover retaining screw located 
at rear of instrument and lift off top cover. 


b. Remove left handle mounting screws (2). 
Slide left side panel toward the rear of in- 
strument and take off. 

c. Remove the two transistor retaining screws. 

d. Lift out transistor. 

e. Install new transistor. To maintain good 


thermal diffusion, use fresh silicone paste on 
transistor and insulator sheet. 


Model 4262A 


8-48. LINE SWITCH (S1) REMOVAL. 


a. Perform steps a and b of paragraph 8-47, 


removal of Q2 and Q3. 


b. Remove the two screws which fasten LINE 


switch S1 to plate on side frame. 


c. Remove the cable clamp screw (located at 


center near top of side frame). 


d. Pull LINE switch toward the rear of instru- 


ment and take out switch with extender shaft 
from instrument. 


e. Pull extender shaft out of switch shaft. Un- 


solder cable from switch. 


f. Install new switch. Envelop the switch with 


heat contractible tubing. 


Figure 8-13. Protective Diode and ZERO ADJ Control Potentiometer Replacement. 
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8-49. PROTECTIVE DIODE REPLACEMENT g. Disconnect flat cable 40 pin connector A2W1 
(CR4, CRS, CR6 and CR7). from the plug mated with mother board. See 
Figure 8-14. 


To replace protective circuit diodes connected to 


UNKNOWN terminals (Low side), perform the h. Unsolder wire leads to diode and disconnect 
following procedure: diode from the binding post soldering lugs of 
UNKNOWN terminals. 
‘ a. Remove top trim strip from front frame (use 
a screwdriver to lift out the trim). i. Install new diode. Solder wire leads to new 


diode. 
b. Remove the two left hand screws from among 
the four screws located at the top side of the 8-50. ZERO ADJ CONTROL POTENTIOMETER 
front frame. (R4 and R5) REPLACEMENT. 


c. Turn instrument upside down. a. Perform steps a through g of paragraph 8-49 
Protective Diode Replacement. 
d. Remove the two right-hand screws from 


among the four screws located at bottom side b. Remove retaining screw (1) shown in Figure 
of the front frame. 8-13. 
e. Carefully pull unknown terminal binding c. Remove the potentiometer retaining nut and 
posts forward and front panel assembly out. unsolder wiring leads to the potentiometer. 
CAUTION d. Install new potentiometer. 
DO NOT USE EXCESSIVE 8-51. A2 KEYBOARD AND DISPLAY BOARD 
FORCE OR WIRE CONNECTIONS DISASSEMBLY. 
TO UNKNOWN - TERMINALS 
MAY BREAK. a. Perform steps a through g of paragraph 8-49 
® Protective Diode Replacement. 
f. Disconnect flat cable 40 pin connector A2W2 
from the plug mated with A21 board b. Remove the 8 screws ((1)through (8) in Fig- 
assembly. See Figure 8-14. ure 8-14) fastening A2 board to front panel. 


Figure 8-14. A2 Keyboard and Display Board Disassembly. 
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Paragraph 8-52 


8-52. KEYBOARD SWITCH LED 


a. 


b. 


REPLACEMENT. 


Perform steps a through g of paragraph 8-49, 
Protective Diode Replacement. 


Remove 8 screws (a) through (8) in Figure 
8-14) fastening A2 board to front panel. 


. Take out A2 board from instrument. 


. Remove pushbutton switch by melting plastic 


legs of the switch. Use tool HP P/N 5951-8516. 


. Unsolder defective LED. 
. To assure that the newly installed LED will 


not rub against the switch plunger (when 
pushbutton is pressed), a soldering guide is 
required. Fabricate a soldering guide from a 
piece of 3.18mm (0.125 inch) intemal 
diameter, thin walled plastic tubing 4.76mm 
(3/16 inch) in length. If tubing is not available, 
use a 4.76mm strip of paper rolled to make 
up an approximate I. D. of 3.18mm. 


. Insert tubing (or rolled paper) into bottom of 


plunger of new switch (see Figure 8-15). 


. Insert the new LED into bottom of switch 


plunger containing tubing. 


. Rotate LED (in bottom of switch plunger) so 
that the shortest lead passes through the P. C. 
board mounting hole (identified with dot 
marking). See Figure 8-16. 


Figure 8-15. Inserting Tubing Into Switch Plunger. 
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j. Install switch and LED combination onto A2 
board assembly. 


k. Grasp LED leads (back side of A2 board) and 
pull LED flush against front side of A2 board. 


1. Solder LED to A2 board assembly. 
CAUTION 


WHILE SOLDERING LED, PRESS 
SWITCH AGAINST FRONT SUR- 
FACE OF A2 BOARD ASSEMBLY. 
BE CAREFUL NOT TO MELT 
PLASTIC LEGS OF SWITCH OR 
TO CONTAMINATE IT WITH 
SOLDERING FLUX. 


m. Take off switch and remove tubing (or rolled 


paper) from switch plunger. Clean any re- 
residual flux from A2 board assembly. 


n. Mount switch over LED and operate switch 
several times to assure that switch plunger 
does not rub against LED, and that the light- 
pipe in key-cap does not contact LED before 
switch plunger bottoms. 


Note 
If the results of step n are not 


satisfactory, repeat the LED instal- 
lation procedure. 


o. Install switch (over new LED) onto A2 board 
assem bly . 


Figure 8-16. LED Installation in Switch. 
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8-53. PRODUCT SAFETY CHECKS. 


8-54. 


WARNING 


WHENEVER IT APPEARS LIKELY 
THAT SAFETY PROTECTIVE PRO- 
VISIONS HAVE BEEN IMPAIRED, 
THE APPARATUS SHALL BE MADE 
INOPERATIVE AND BE SECURED 
AGAINST ANY UNINTENDED OPER- 
ATION. THE PROTECTION IS 
LIKELY TO BE COMPROMISED IF, 
FOR EXAMPLE: 


-- THE APPARATUS SHOWS. VISI- 
BLE DAMAGE, 

-- THE INSTRUMENT FAILS TO 
PERFORM THE INTENDED MEAS- 
UREMENT. 

-- THE UNIT HAS UNDERGONE PRO- 
LONGED STORAGE UNDER UN- 
FAVORABLE CONDITIONS. 

-- THE INSTRUMENT HAS SUFFERED 
SEVERE TRANSPORT STRESS. 


The following five checks are recommended 


to verify the product safety of the 4262A LCR Meter 
(these checks may also be done to check for product 
safety after troubleshooting and repair). When such 
checks are needed, perform the following: 


1; 


Visually inspect interior of instrument for any 
signs of abnormal, internally generated heat, 
such as discolored printed circuit boards or 
components, damaged insulation, or evidence 
of arcing. Determine and remedy cause of any 
such condition. 


Using a suitable ohmmeter, check resistance 
from instrument enclosure to ground pin on 
power cord plug. The reading must be less 
than 0.5 ohm. Flex the power cord while 
making this measurement to determine whether 
intermittent discontinuities exist. 


Check GUARD terminal on front panel using 
procedure (2). 


Disconnect instrument from power _ source. 
Turn power switch to on. Check resistance 
from instrument enciosure to line and neutral 
(tied together). The minimum acceptable re- 
sistance is two megohms. Replace any com- 
ponent which fails or causes a failure. 


Check line fuse to verify that a correctly 
rated fuse is installed. 


Section VIII 
Paragraphs 8-53 and 8-54 
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TROUBLESHOOTING FLOW DIAGRAMS 


Figure 8-17. Analog and Digital Section Isolation Procedure..................... 8-31 
Figure 8-18. Analog Section Troubleshooting Procedure to Assembly Level......... 8-33 
Figure 8-19. Digital Section Troubleshooting Procedures ....................00- 8-35 
Flow Diagram A. Primary Diagnostic Flow Diagram......................-.-. 8-35 
Flow Diagram B. Program ROM Diagnostic Flow Diagram................... 8-35 

Flow Diagram C. A23 Board Diagnostic Flow Diagram 
(Nanoprocessor and Device Select Decoder). ............... 8-37 

Flow Diagram D. A23 Board Diagnostic Flow Diagram 
(Analog Section Control Signals) ........................ 8-38 
Flow Diagram E. A22 Board Diagnostic Flow Diagram (Clock and RAM)....... 8-39 
Flow Diagram F. A22 Board Diagnostic Flow Diagram (Display Control) ...... . 8-40 
Flow Diagram G. A21 Board Diagnostic Flow Diagram ...................6. 8-41 
Flow Diagram H. A21 Board Diagnostic Flow Diagram ..................... 8-42 
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Figure 8-17 
Analog and Digital Sections Isolation Procedure 
SEE INSIDE 8-31 
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Power Supply Section Isolation Procedure. 


Are the following de volt- 
START! ages on AS board correct? 


ASTP4: 411.95 to #12,.5V 


AOTPS: 12.15 to -11.85V 
ASTPG6: +4,.85 to 45,15V 


1, Isolate defective board 


1, Pull oy ai pnate: circuit by installing boards one 
boards a ume, 


2. Are de voltages On AD ei ‘ 
2. Go to Service Shect for 
board now comect? detective board. 


Go to Service Sheet No. 9. 


Note 


Press LINE pushbutton to tum in- 
strumenton. Verify that edi front 
panel displays Wuminate as initist 
display test is performed. If any 
display does not light, first check 
the display component and, if cor 
tect, go to Figure 8-19, Digital 
Section Troubleshooting Guide. 


Option Section Isolation Procedure 
(If unit fs not equipped with any 
option, omit this procedure.) 


Remove option beard(s) given in 


the table Below fram instrument. {NO 
Does previously noted trouble 


ASS5(P/N: 04262-66535) 
A2A(P/N: 04262-66524) 


A25(PIN: 0426246525) 
YES 


1, If unit is equipped wits 


ry 
' 
both Options 001 and 
004, the trouble can be 
isolated by checking with 1 
the AJ5 or A24 boards 
individually instalied. 
2. Go to Service Sheet fer 
defective board. 
1 
. 


Does trigger lamp flash? 


INO 


Go to Figure 8-19 
Digits} Section Trouble 
shooting Guide. 


Does trouble occur ata Ia the trouble comman to 


particular TEST SIGNAL [ng 
or CIRCUIT MODE setting a particular LC, R oF D/Q 
(not at every setting)? measuremen ction? 


Check de signal levels in secord with the table 
below. Is the table satisfied? Go to Figure £19 


7 
*Set 4262A FUNCTION to C 
and CIRCUIT MODE to PRL. 


Go to Pigure 8-18 
Analog Section Trouble 
shooting to Assembly Level. 


Perform SELF TEST. If 
FAIL is indicated on a par 


ticular range, omit next 
procedure. 


Analog and Digital Section Isolation Procedure. 


A23(3L) & 
sine 


1. Set 4262A controls as follows: 


“1, Remove All, Al2, A13 
and A14 boards from the 


wait. BUNCTION .......... rereree ey c< 
CIRCUIT MODE oe 
2. Set switch A22ZS] to XA23(4L) LCR RANGE... vee 
TEST SIGNAL... .....52- 


TST 1 position, 


FUNCTION: C 
CIRCUIT MODE: PRL 
Unknown: Open (OpF) 


3. Connect A22U19 pin 4 
te circut common (U19 


2. Press UP and DOWN buttons repeatedly to step shift 
UCR RANGE and check dc voltage levels in accord with 
the fotfowing table. Is the table satisfied? 


PSssd i ea vias 


Seale te pe Pe i 


XA23(DL) 
PHASE </2 Bite 


XA231L) 


XA23(AL) B 
APA 1 k 


23(aL) ® 
PEELS 
XA23{SL) 
Peepers pre 
nO 


XA23120) . Oseitloacape TIME/DIV: SOms 
—— J 


APA 


“Connect XA29 (CL) and 
fare wit a shorting 


Go to Figure 8-19 
Digital Scetion Troubte- 
shooting Guide. 


Section VIII 
Figure 8-17 


Go to Figure 8-18 
Anatog Section Trouble- 


thooting to Assembly Level. 


Figure 8-17. Analog and Digital Sections Isolation Procedure. 
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START 


Note 


Before beginning troubleshooting, install all 
P. C. boards in the instrument. Connect 
shorting straps to HIGH side terminals and 
to LOW side terminals, respectively. Use 
oscilloscope with 10:1 probe for observing 
waveforms. 


Ail Board Check 


1. Set 42624 as follows: 


2. Is waveform at Hcur terminal sinusoidal and 


within 2.8Vp-p +0,.14V? 


3. Change TEST SIGNAL to 10kHz and, next, 
to 120Hz. Are the waveforms within 2.8Vp-p 


+0.14V? 


4. Press LOW LEVEL button. Is the waveform 


now within 140mVp-p + 7mV? 


*1 


Go to Service Sheet 11 for 


troubleshooting A11 board. 


If the trouble is present on a particular 
range, set LCR RANGE to the faulty 
range. 


YES 


1. Observe waveform at A12 (13L). 


2. Set 4262A as follows: 


8. Press SELF TEST button. 
4, Is the waveform a distortion-free sinusoid? 


Does amplitude of the signal satisfy the table 
below? 


100mH 3.1V + 0.14Vp-p 
1000mH 2.8V + 0.14Vp-p 
NO 


Go to Service Sheet 12 for 


troubleshooting A12 board. 


YES 


A13 Board Check 


A.1. Take out A22 board. Set switch A22S1 to YES Go to Service Sheet 14 for 


TST 1 position. Install A22 board in its 
normal position. 


. Observe waveforms at Al13TP3 and TP4. 
Trigger oscilloscope extemmally with signal 
from A21TP3. 


. Set 4262A as follows: 


. Are the waveforms correct for both LOW 
LEVEL (50mV) and normal level (1V) TEST 
SIGNALS (see picture)? 


. Set 42624 as follows: 


. Are waveforms at AL3TP3 and A13TP4 as 
illustrated (see picture)? 


. Set 42624 as follows: A13TP3 


A13TP4 


. Is waveform at A13 (9R) as illustrated (see 
picture)? 


A13TP3 


A13TP4 


Go to Service Sheet 13 for 


troubleshooting A13 board. 


troubleshooting A14 board. 


Waveforms at A13 Board Test Points. 


1 


| 2Vidiv .2ms/div | .2ms/div 


1V/div 
50ms/div 
2V/div 
.5ms/div 
1V/div 
50ms/div 


2V/div 


.5ms/div 


Section VIII 
Figure 8-18 


Figure 8-18. Analog Section Troubleshooting Procedure to Assembly Level. 
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Figure 8-19 
Digital Section Troubleshooting Procedures. 


Flow Diagram A 
Flow Diagram B 


SEE INSIDE 
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START HERE 


J. Monitor de Levet at 
AZSTPS*. 


Measure de voltage at 
AQSTPS. Does voit- 
scter reading cect the 
voltage atangd of 
AIWL IC Ceramic case 
within 4887 


Monitor de level at 
A2H2 pin 3, 


2. Turn instropent off 
and, afser several 


Prass LINE button to 
to turn instroment 
on. 


3. Can a step waveforms 
be observed (arc 
figure below)? 


Can step wave fora 
how b¢ observed 
(see Figure be20v)? 


Sry 
<B.45¥ 


on 
ov. 


>av 
ov. 


#3 - Ssec4 


Check AZAQ3, QS ond 
3. 


ie} - Seed 


Check 2302, Q2. CRI 
and C12. 


NOTE 


To acquaint you with the signature 
analysis method and of Aow to use 
she signature analyzer teat board 
for diagnosing digita) section, 


1. Remove At, A22, AIS and 
AMS boards (321). 


Take cut A23 Doard and 
disconnect "AZSUIS From 
socket JZ (ste Nore 1), 


refer to Figure 4-12 "Digical Sec~ 
tion Troubleshooting Using Signa- 
ture Analyser” Before using Flow 
Diagran B. 


3. Install UiS in socket 32 
on vest board {dp not in. 
Stall anything fn sockets 
Vand 35). 


|. Inseadl the '¢e board in 
place of alt beard, 


Turn instrustat off then 
Back on to reset WIS pros 
gras to its inktiat 
addreas line, 


&. Check signatares with 
respact a tcét pins 00 
chrough 07 of the test 
board. 


Observe eiack pulse st 
AISTP2. Is its fre~ 
quency 1,23612(28%xscelt 


Can a 1.27Mt clock 
pulse be observed at 
AZRNO pin oF 


leek passe bo ob- 
served at A227? 


tote 


Ars 31l signatures observed YES 
correct [sec Table A}? 


Replace the ROM, 


F es 


= 


For units serial nusbard 
1710300340 and below, 
poniror de Level at 
AzsTra, 


ail signatures 
OFroSky 


Kate 1. then troubleshooting a unit with 


setiat mucher 1710J00340 or Selow, 
check signatures «ith respect to 
ROMTs AZSULG, UII, VIE and Ue. 
ingzal! eseb MOM in tura, in 
socket Jl on the test board. 
Correct signatures are given 

in Tapie &, 


Discoancet UIs tron 
TeRE hoard socket JZ. 
Check the other pro- 
£0AD KON *AQSUIS with 
like procedure. Are 


Replace the ROM, 


YES 


test dourd socket JZ. 


2, install signature pro- 


socket JL. 


3. Verify that the test 
arm ROM ix correct b: 
observing signatares 
test pins OO though 0: 
See Table C. 


Place the ROM. 


Can a 2,$6Hlz (54908) Lug 


Check A22UI2, 


1. Dis¢onnect A2SUIG Crop 


gran ROM in test beard 


If test progran ROM exhibics 
Incorrecs signacure(s}, re- 


Cheek A22NG and 
vk. 


Prepaacory to trovblesheot- 
ing using the rest progran, 
perfora the foltowing (sec 

Nore 2}: 


2, Instai2 test program ROM in 


pro- 
socket J3 on the test board. 


YY 
at 
7. 


2. Connece 24 pin plug of test 
dbeard Flat cable to AZ socket] 
32 {in place of AB3UI5). 


Note 2. If scrial numer of the unit is 
191090340 or hetow, perfors the 
Following: 


J, Bisconneet test progran 
ROY frea test board 
soaker J5. 


2. Take cut A23 baard ond 
install the slgnacure 
progran ROM in AZ} socket 
J2 in place of A2IUuI6, 


(ere | ky 
test (+5V) fl 
EES CR CCN cc 


Section VII 
Figure 8-19 


Tabie A. Program ROM Test Signatures. 


ie ima oes eo ese ete a 


Table B. Program ROM Test Signatures. 


= Tome taf [ fafa [= [alot 
azsurs | 04262-85002 | ssooz | apsa Ff ssus | sau | soar | spac | eso2 | Fave | [ scer | esse | 
aoe aes 
fase eee [aaa Foor | roe [cs vf al 
fase [ences | eax [osm [sn fee [use] wi rao [ses 


Table C. Signature Program ROM Test Signaturos. 


Window 
cs ww | ary 


{—— | o#262-ss008 | 2~ ['ot262-as00s | apse 


Signoture Anslyzer Secings: 


(Table 4) Note I. Apply Table A or B depending upon 
instrument serial nunbor: 


START Test Beard START/STOP pin 2 


S70? Lf "Test beard START/SLOP pin Serial Number 1739300341 and 

CLOCK™ Test dosed CLOCK pit above: Table A. 
Serial Number 1720300340 and 

(Tsdles 8 and ¢} : below: Table B. 

START_S7 Test board START/STOP pin 1 

STOP _/- Test board START/STOR Le a 2. To verify that signature analyzer 

COCK Tost doard CLOCE pia “window has been taken correctly, 


first check the signature for +5V 
(test board connector 1352). 


Figure 8-19. Digital Section ‘Troubleshooting Procedures, 
Flow Diagram A. Primary Diagnostic Flow 
Flow Diagram B. Program BOM Diagnostic Flow Diagram, 
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Section ViII 
Model 4262A : Figure 8-19 


Set A23S1 to OFF 
positions. 
(©) 


Window Test 


Is Signature Set } \YES 
+5V PPPO? 


Is Signature Set 2\YES 
OK? OK? 


Is Stensiure Set 3\YES ls ens Set 4 \FES_..G@) Go to flow diagram below. 


START “LU A23PA9 
STOP _/ A23PA9 
CLOCK J” A22TP2 


INO NO 


Nanoprocessor 
Direct Control 
Bus Stuck? 


Device Select 
“Write” Bus Stuck ? 


Troubleshoot 
Stuck Bus. 


INO NO 


Check A231, Check A23U1. 


Device Select 
“Read" Bus Stuck? 


Is Signature Set 5 \YES 


is Signature Set 5 \YES 
OK? OK? 


Program Address 
Bus Stack? 


_ Check A23U4, 


YES 


Check A23Ut. 
YES 
Troubleshoot 
’ Troubleshoot Stuck Bus, 
Stuck Bus. 


Device Select 
Bus Suck? 


Device Select 
Bus Suck? 


Troubleshoot 
Stuck Bus. 


START “VW A23PA9 
STOP ./ A23PA6 
CLOCK ~~ A22TP2 


Window Test 
+6V SCAU? 


Go to Flow Diagram D, 


Troubleshoot 
Stuck Bus. 


Is Signature Set 6 \YES 
OK? 


Nanoprocessor 
Data Bus Stuck? 


Check A23U1. 


Figure 8-19. Digital Section Troubleshooting Procedures. 
Flow Diagram C, A23 Board Diagnostic Flow Diagram. 
(Nanoprocessor and Device Select Decoder) 
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START ~~ A23U1 pin 37 
STOP \. A23U1 pin 37 
CLOCK / A22TP2 


Window Test 
s5V ICAU? 


NO 


(2) 


ES, / Is Signature Set 10\YES (“15 Signature Set 7 \YES 
OK? OK? 
NO NO 

Is Signature Set 8 \YES 
OK? 


Is Signature Set 9 
OK? 
NO 
(5) 


NO 


Check A23u5 
and U6, 


Is Signature at A23\YES 
Ui4 pin6 AASU? 


INO 


Stuck YES Troubleshoot Check A23S1 YES Troubleshoot 
RO : NO 


Check A23uU14. 


Stuck Node? BO) check azsuto. 
YES 
YES 

Stuck Node? " NO. Cheek A23U11. 


YES Troubleshoot 
Stuck Bus. 


Is Signature at A22\YES 


is Signature Set 17 \YES 
OK? UI3 pin 3 00087 


NO NO 
? 


Check A22U13. 


Troubleshoot YES/' ts Signature Set 9 


Is Signature Set 11 \YES_. /‘Is Signature Set 12 \YES 
OK? OK? 
INO INO 
Is Signature Set 13 \YES 
OK? 
NO 


Is Signature Set 9 \NO 


NO 


Register Output \No 


Troubleshoot 
Stuck Bus. 


OK? 

YES 
? 

YES 


Is Signature Set 20 \YES 
OK? 


INO 


Is Signature Set 21 \YES 
OK? 


NO 


Indentify incorrect 


component(s), 


©) 


Check A23U7, 


Is Signature Set 14 \YES 


is Signature Set 9 \YES 
Q! 


Check A22S1 Check A23U6, 
and R22, A22U19-and U20, 


Flow Diagram 


Flow Diagram C 


1s Signature Set 15)YES 


OK? OK? 
KO 
Is Signature Set 16 \YES 
OK? y 
NO ; 


Register Output 
Bus Stuck? 


INO 


Check A23U8. 
j 


YES 


START _/~ A23U1 pin $4 


dow Test 
STOP "\. A23U1 pin 34 Teese oo 
CLOCK./S— A22 TP2 
YES 
Register Output \yes Troubleshoot. Is Signature Set 32 \NO (3) 
Bus Stuck? Stuck Bus, OK? 


YES 


Check A23U13. 


Is Signature at A21\NO G) 
U8 pin 7 07902 


YES 


Stuck Bus, 


ixe] 
Troubleshoot Go to Flow Diagram £. 


Figure 8-19. Digital Section Troubleshooting Procedures, 
D. A23 Board Diagnostic Flow Diagram (Analog Section Control Signals). 


Figure 8-19 


4 Digital Section Troubleshooting Procedures 


SEE INSIDE 
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START ~/~ A23U1 pin 32 
(E) STOP “\_ A23UI pin 32 


CLOCK /7 az2te2 


Window Test 
+5V 105C? 


UI3 pin 6 3640? 


NO 


Stuck Node? VES Troubleshoot 
4 Stuck Node, 
XO 


START J” A22TP4 
STOP  A22TP4 


CLOCKS” A22TP2 


Signature at A22 \YES 


ts Signature Set 19 
OK? 


Window Test Yes 


+5V 6592? 


Is Signature at A22\NO 
TPS CS1F? 


NO YES 


Check A22 U6, U7, Go to Flow Diagram F. 
U14 and U15, 


NO 


Stuck Node? YES Troubleshoot } cneck azuze. | 
Stuck Node. 
NO 


Data Bus Stuck? 


Section VIII 
Figure 8-19 


NO 


Check A22¥1, C7 
YES Troubleshoot 
Stuck Bus. 


Nanoprocessor 


NO 


Is Signature at A22 \YES Suck Node? YES Troubleshoot 
TP2 00002 Stuck Node. 
NO 


Figure 8-19. Digital Section Troubleshooting Procedures. 
Flow Diagram E. A22 Board Diagnostic Flow Diagram (Clock and RAM). 
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START _/~ A23U1 pin 33 


Window Test 


STOP “\. A23PA9 ASV USES? 


CLOCK “UL A22TP4 


NO 


YEC 


OK? 
Es 
START “\. A23U1 pio 33 


STOP _/ A23U1 pin $3 
CLOCK / A22TP2 


Window Test 
+5V H63P? 


YES 


‘Confirmation Check 
Signature Set 24 
OK? 


YES 


Go to Flow Diagram ‘G) 


Is Signature Set 22 \NO 


START \_ A23U1 gin 33 


STOP  A23U1 pta 33 
CLOCKS A22TP2 


Ts Signature Set 23\¥ES 
OK? 
NO 


START “\. A23U1 pin 33 
STOP _/— A23U1 pin 33 
CLOCK ./ A22TP2 


Window Test 
+5V H63P? 


YES Signatures at A22 \YES 
Ul pin 1, 2and 14 


OK? 


NO 


Is Signature at A22 rE 
uU13 pin’ H63P? 


INO 


Check A22U13 


Is Signature at A22 \YES 
U2 pin 5 4P07? 


Are 
Signatures at A2Z\ yas 
US pin 14 and U17 


Are 
Signatures at A22\ ves 
U9 gin 3 and U1T 


Window Test 
+5V HE3P 2? 


YES 


pin 8 OK? pia 14 OK? 
NO : NO KO NO 
(2) 6) @) 


Is Signature Set 26 \YES Troubleshoot 
OK? Stuck Node. 


Is Signature Set 25 \YES 
NO OK? 


Ideatify incorrect 


signature. 
Decoder Output \YES Troubleshoot ae 
Stack Node? Stuck Node, } 


Is Signature Set 27 
OK? 


Scan Counter 
Output Bus Stuck? 


YES Troubleshoot 


Stuck Bus. 


xo NOS : - 


Identify incorrect 
signature. 


Check A22U2, . 
INO 


Replace defective 
component(s), 


Figure 8-19. Digital Section Troubleshooting Procedures. 
“ Flow Diagram F, A22 Board Diagnostic Flow Diagram (Dispaly Control). 


a ; Figure 8-19 
Digital Section Troubleshooting Procedures 
Flow Diagram E 


¢ 


SEE INSIDE 8-39 


Is Signature Set 28 
OK? 


Is Signature Set 24 \YES 
OK? 


YES 


Cathode Driver \yvES 


BG) 


Check A22U8, ULT 
U8, UL6 and R20, 


Is Signature Set 27 \XES 
OK? 


Data: Bus 
Drv/Rec Output 
Bus Stuck? 


YES 


“TNO 


Check A22U19 
and 020. 


8-40 


Troubleshoot 
&uck Bus. 


Are 


ULO pin 1 and W18 
pin 1 OK? 


7-Segment 
Decoder Output 
Stuck Node? 


NO 


Check A22U5, 


Troubleshoot 
Steck Bus, 


tures at A22\ yes 


YES 


Multiplexer 
Output 
Stuck Node ? 


Troubleshoot 
Stuck Node. 


Model 4262A 


Section VII 
Figure 8-19 


(9) 


START ££ = AI3U1 pin 34 Window Test vee NO 9 NO 
STOP A A’3UI pin 34 
cioen As BV 0653? 
NO ves ves ¥ 
(2) Date Dus 
g 9 te Signature Set 40 \ YES te Signature at A21\yB ves ‘Trovbleshoot 
= OK? VIS pla 11 22707 Drv/Ree Output Muck Bus, 
Dus Stuck ? 
YES ves nO NO RO 
Trowbleshoot Ng Nanoprocesser \y Ei Troubleshoot 1! Check A212 
ia Cer eae | Geren mn = 
r) WO HO 
(zi (@) Trowbleskoot A310528. 
Coane) me = oy 


Ruch Bus, 


2 © (ees 


Figure 8-19. Digital Section Trabenoctng Procedures. 
Diagram G. A21 Board Diagnostic Flow Diagram. 


&41 


Is 
Signature at A21 
U13 pin 8 CF87? 


START _/— A23PA8 
YES Is Signature Set 41 \YES STOP —\_ A23PA8 


OK? CLOCK _/— A22TP2 


START _/_ A21U2pin7 


Is Signature of \YES YES 


+5V T2AT? 


Is Signature of 


STOP _/ A21U2pin7 BY 039 ? 


Is Signature Set 44*)NO (13) 
CLOCK _/— A21U2pin14 fe) 


K? 


*See Table A 


NO NO NO ‘ YES 


Press desired front 
panel pushbutton. 


Ob : 
over sig st | | creck anrure ung] | Shek ature 
YES Troubleshoot | desired front panel YES ,| U10, U12, U23, Ul] s : 
Stuck Node. pushbutton. Cana 
15msec pulse wave- 


Is Signature Set 45*\NO Check A23U1 


Stuck Node ? and U2. 


and U22. If OK, 
Check A23U2. YES *See service sheet 23. 


NO : form be observed? 


15ms 


}~——>} Go to Flow Diagram B,. 
Check A212. LS 


Check keyboard 
switch, A21U1 
and U3. 


COLUMN 
Bus Stuck? 


Press LOCAL 
pushbutton. 


NO Check keyboard 
switch. ch 


Is Signature Set 43 \NO Is Signature Set 42 \NO 
2 ? 


OK 


YES YES YES 


NO Check A21U11 Stuck Node ? NO Check A21U12 Troubleshoot 
and U22. and U23. Stuck Bus. 


Nanoprocessor 
Data Bus Stuck? 


YES 


YES 
Troubleshoot _ Troubleshoot 
Stuck Bus. Stuck Node. 


Figure 8-19. Digital Section Troubleshooting Procedures. 
Flow Diagram H. A21 Board Diagnostic Flow Diagram. 


Figure 8-19 
Digital Section Troubleshooting Procedures 
Flow Diagram G 
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Section VIII 
Figure 8-19 


Table A. Keyboard Switch Test Signature. 


LOCAL 
SELF TEST 

CMD AUTO 

CMD PRL 

CMD SER 

FUNC L 

FUNC C 

FUNC R 

FUNC A LCR 

LCR RNG AUTO 
LCR RNG MANUAL 
‘LCR RNG DOWN 
LCR RNG UP 

LOSS D 

LOSS Q 

DQ RNG AUTO 

DQ RNG MANUAL 
DQ RNG STEP 
TEST SIG LOW LEVEL 
TEST SIG 120Hz 
TEST SIG 1kHz 
TEST SIG 10kHz 
TRIG INT 

TRIG EXT 

TRIG HOLD/MANUAL 


Signature Analyzer Settings: 

* Depressing the keys listed will result in the 
START A23PA8 _/— signatures defined in Table A. 

STOP A23PA8 “\_ 


CLOCK A22TP2 _/— 
Window Test (+5V): 72A7 
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Model 4262A 


Encloses front panel 


Part of. designations, 


Encloses rear panel 


Knob control. designations. 


Screwdriver adjustment. 


Circuit assembly boarder line. 


Asterisk denotes a factory selected value. Value shown is typical 
part may be omitted. 


Heavy line indicates main signal path. 


Heavy dashed line indicates main feedback path. 


Wiper moves towards CW with clockwise rotation of control (as viewed 
from shaft or knob). 


Numbered test point. Measurement aid provided. 


Denotes wire color code. Code used is the same as the resistor color 
code (e.g., 9.4.7 denotes white/yellow/violet), 


Indicates direct conducting connection to earth. 
Indicates conducting connection to chassis or frame. 


Indicates circuit common connection. 


Figure 8-20. Schematic Diagram Notes. 
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Figures 8-20, 8-21 and 8-22 


A25 HP-IB Interface 


A35 BCD Output Control 


AQ Power Supply 


A114 Phase Detector 
& Integrator 


A18 Process Amplifier A24 Comparator Control 


A12 Range Resistor 3 ao Option board slots A23 Processor & ROM 
‘ : 


—EEEE EE") 


All OSC & Source 
Resistor 


A21 Keyboard Control 


A2 Keyboard & Display 


Figure 8-21. Assembly Locations. 


A13R66 A13R67 AOR6 
(OFS-3) (OFS-4) (+12V) 


A14R15 
(APAO) 


A14R1 
(ZOF) 


A13R2 
(OFS-2) 


A13C1 


% 


a ar a 


A13R1 
(OFS-1) 


A12C11 


Al12R1 


A12C3 B! i iss gt ee oe 


2  & 


Figure 8-22. Adjustment Locations. 
8-43 


A22 Display Control & RAM 
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Figures 8-23 and 8-24 


coos Co Feds : 
O5BG 686 68s , 


S1 


J1 R5 R4 
Figure 8-23. Front Panel Component Locations. 
A3J1 A3S1 T1 Q1(HIDDEN) 


J7 
38 


J9 J10 Line Module 


Figure 8-24. Rear Panel Component Locations. 
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Figures 8-25 and 8.25 
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Figure 8-26. A2 Keyboard & Display Board Assembly Schematic Diagram. 
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Measure voltage at A9TP4 with YES 
voltmeter. Is it within +11.95 _ 


-12V is 
Measure voltages at A9TPS and | NO out of range. Is voltage across A9C5 more | yo | Check A9C5, A9CR2, 
ASTP6. Are they within the than 4Vde ? Ti, etc. 


following ranges? 
-12. 15V thru -11,. 85V (A9TP5) YES 


to +12. 05Vde ? 


+4.65V thru+5.15V (A9TP6) 


aE Does voltage at A9U3 pin 6 NO} Check A9U3, A9R10- 
change when ASR6 is R11, C9, etc. 
adjusted ? 


NO 
Do the following dc voltages exist 
at ASTP3 when DC BIAS switch is 
operated? 


+1. 425 thru 1.575V (1. 5V) 
+2.09 thru 2.31V (2. 2V) 


Can voltage at AOTP4 be set {YES | Adjust at ASTP4 to +12V 


to +11. 95 to +12. 05Vde by +0. 05Vde with ASR6. Then 45.7 thru6.3v ( 6V ) 


NO 
4 Does voltage at A9Q3 base Check A9Q2, etc. 
SOME change when ASR6 is 


ALL ARE FAULTY ARE ' adjusted? 
FAULTY'| 


Check A9R12 dios 
NO ecules 


ete. 


Is voltage across A9C4 more | ES | Does voltage at A9U2 pin 6 YES 
than 16Vde ? change with AOR6 adjustment? Check Q2, A9R2, etc. 
+5V is 


NO 
haatiadbioecti Is voltage at A9TP1 more |NO ] check CRI, CR2, 
Check A9U2, ASR5-R7, ASCB, than 6. 0Vde? A9C1-C3, etc. 
A9C6, etc. 


perform all adjustments for 


adjusting AOR6 (+12V ADJ. )? 
a . : ) 4262.4. 


No 
YES 
Does voltage at A9U1 pin6 [|NO_} check a9u1/”Asc7, 
Is voltage at A9TP1 more YES change when A9SR6 is CR3, A9R8-R9I, etc. 
than 6. 0Vdc ? Check A9CRI, A9C4, T1 Note adjusted? 
NO If the symptom of the trouble is an excessive YES 
ripple (more than 30mVpp for +12V and -12V, 
eck T1, Fi, Si, line module, and 50mVpp for +5V), the cause of failure 
coeae cable, etc. may be located in error voltage amplifier Check A9QI, etc. 
(A9U1, Ql, Q3; A9U2; A9U3, Q2, Q4) or the 


filter capacitors. H poor voltage regulation 
(dc output voltage changes over 0.05 volts} 
is occuring, the trouble may be in ASUI, U2 YES 


or U3. 
‘| Check QI, A9RI, 
etc. 


Figure 8-27. A9 Power Supply Board Troubleshooting Tree. 
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Figures 8-28 and 8-29 


faa] Ss 


2 
a 
ee 
O25 
a 
ny? 
oat 
co 
me 
3 
7 
Read 
cad 
nav 
Support 
P/N 04261-80022} 
Lee VOU TaSE a 
100, (20, 220, B40 we 4 
san s aay 
1a 


Figure 8-29. A9 Power Supply Board Assembly Schematic Diagram. 


Figure 8-28, AQ Power Supply Board Assembly Component Locations. ; ; 
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Signal bequeccy? 


KO inthe tage at NO Short chen 411039 with 
ANLTPS too high? 


a thorting et. Does 
cuctDator 


Check Ali USB. 


1, Monitor signal mt AT1U4 
pin 8. Je the cignal vot. 
4g bea than Gap p? 


3, In the Ge leval Jes than 
10mVv? 


070 — 10304 
(O97 ~ 1.03004) 


D.70 — 10,8xstz 
(37 — 109e0) 


3 polarity of deat A11U3 
pin J reverse af that at 
ime 


Coeck A11Q1, Q2, CRE 
mad car, eH 


Figure 8-30, All OSC & Source Resistor Board Troubleshooting Tree. 
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A11 BOARD CIRCUIT DESCRIPTION. 


The Wien bridge oscillator frequency is derived from the 
equation: 1/(27/RaRbC8C9). Associated resistances Ra and 
Rb are selected from resistors R25 through R30 by active 
switches Q9 through Q12 to set desired test signal frequency 
(both Ra and Rb have the same value). The relationships of 
the switches to the oscillation frequency are shown in the 
table with the circuit diagram. Automatic level control 
circuit Q4 and Q14 operates to maintain a constant oscillator 
output level against changes in oscillator circuit parameters 
and supply voltage as follows: if the oscillator output level 
rises above 6.8Vp-p, Q14 is turned on for a longer period, the 
voltage across C12 increases, and Q3 is moved nearer to an 
OFF condition. Therefore, the feedback to U3B increases, 
and the gain of U3B is decreased to lower its output level to 
the proper amplitude. This provides stable amplitude charac- 
teristics to the oscillator. The table below shows the rela- 
tionship of selected source and range resistors to 4262A 
FUNCTION, CIRCUIT MODE, and RANGE settings. At any 
setting, both the range resistor Rr and source resistor Ro have 
the same value. Note that the 1002 and 10 source resis- 
tances include the total series resistance of the range resistors 
and the output resistance of transformers T1 and T2. 


ad 


| TT t00 | 1002 | xo [ioe | | 
| 1000p F | 710.00mF 


| 120H2_ 
| kHz | 
| SER _ 
1000pF 10.00mF 
: Pull- ["1kHz 1 
C 


scale oie 10.008 
an Ro | PARA 1ka 


aa 
z/}1000m2| 10.002 | 100.02 | 10002 |10.00k2| 100.0K2 | 1000k2 | 10.00Mea 


100 ook |_| i 
ar aaa 


| 

= 

at 

— ek 
Om 
EL 
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102 1002 
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Figure 8-82. All OSC & Source Resistor Board Assembly Schematic Diagram. 


j 1 OSC & Source Resistor Board Assembly Component Locations. . 
Figure 8-31. Al | | | - 


Note 


Set 4262A controls as follows: 


@yes Set SELF TEST to off. Manually control range. Check components shown in the table below. 
7 : 7 
re eae ee ee 21 17 22 18 Components charged capacitor connected to UN- 
SELF TEST. <1... per can Gace pone eae cant ani KNOWN terminals are possible causes 
SELF TEST .........---+--- on 1000me | A123, @4, CR4 and CRS of the trouble, first check the pro- 
Unknown......-...- 1000m2 Vv a hay aegis : tective circuit diodes CR4 through 
CR7. Refer to paragraph 8-46, 
3V = fa baa A12Q5, Q6, CR6 and CR7. Repair for proper method of access 


Is the trouble solely with Jo 
ZERO ADJC control 
function? 


START 


YES 


i ae 
When FAIL is indicated on LCR dis- L100 [anv [sav | 
f Z Oars ie 
play, manually control the range an 1002 A12Q7, Q8, CR8 and CR9. ; to the protective circuit. 
10002 A12Q9, Q10, CR10 and CR11. 
-1V 3V 


Set 4262A controls as follows: make the self test on every range. 
NO 


How does the FAIL annunciation 
appear? 


() On every range? 


On a particular range other than 
10k range? 


FUNCTION ........-.- 
CIRCUIT MODE ......... 


Is signal voltage at A12U1 pin 1 

within 2.8Vp-p + 0.15V? 

ues © On every range other than 
10k2 range? 


Check the transistor which 


does not exhibit correct 


@®) On 10kQ range only? 
voltage. 


Does signal voltage at XA12 
pin 3L change between 0V (A) O@®) YES 
and 2.8Vp-p when ZERO YES 

ADJ C control is rotated 
(ccw and cw)? 


Set 4262A as follows: 


Does dc level at A12Q12 
(Q13) Collector change as 
following? 


Are the following dc voltages 
satisfied? 


YES Check A12Q1, Q2, Q11 


SELF TEST....... 
CIRCUIT MODE ..SER 


and Ki. 


Observe waveform at junc- 
tion between AI2R36 and fypg | gape 
R41. Is the signal voltage Check A12CR13. 

within 1.5Vp-p + 0.5V 

(1000m2. range)? 


Check ZERO 
ADJ C poten- NG 
tiometer R5. 


Is dc level at junction be- 
tween A12R36 and R41 
within OV + 0.01V? 


YES 


Check A12Q23. components. apa ae 
YES Check A12Q15, Q16, 


Is polarity of de at A12U2 
pin 6 reverse that at junc- 

tion between A12R36 and 
R41? 


CR14 and CR18. 


Check A12U2 and R1. 


Figure 8-33. A12 Range Resistor Board Troubleshooting Tree. 


A12 BOARD CIRCUIT DESCRIPTION. 


Table A below shows the relationship of selected range 
resistors to 4262A FUNCTION, CIRCUIT MODE and 
RANGE settings. Range selector switches (active switches) 
Q3 through Q10 and associated switches Q1, Q2, Q11 and 
K1 (relay) are controlled to select the range resistance which 
will provide an appropriate full scale range (see table with 
circuit schematic). Two switches concurrently act to enable 
detection of an exact voltage drop across the range resistor 
regardless of the resistance of the range selection switch 
through which the range resistor current flows. For example, 
both Q3 and Q4 turn on to sense the voltage drop and to 
simultaneously route the DUT current flow through range 
resistor R4 (1002). R4 and Q4 compose a feedback loop in 
the Range Resistor amplifier on the selected range. The exact 
voltage drop across R4 is routed through Switch Q3 (K1: 
ON, Q11: OFF). The selectable 102, 1002, 1kQ and 10kQ 
range resistances are always placed in parallel with the 
permanent 100kQ22 range resistance (R9 plus R10). The 
100kQ range resistance alone is selected by causing Q11 to 
turn on, K1 to deenergize, and its contacts to open. The open 
contacts of Ki also interrupt the error current flowing 
through the stray capacitance in the range resistor circuit. 
This eliminates any error current effect on the circuit being 
used (R9, R10 and C3) on this range. In addition, to further 
reduce the error current, Q1 and Q2 conduct the current 
flowing through the stray capacitance of the relay contacts to 
ground. 


Table A. Range Resistor (Rr) and Source Resistor (Ro) Selections. 


pend ES EA EES ER ESES 
| 10.00H | 100.04 | 4000H | 


wun. LL20H2 10.00H | 100.0H | 1000H | 
scale |_1kHz | 100.0uH| 1000uH |10.00mH|100.0mH]1000mH| 10.008 | 100.08 | 
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Figure 8-85. A12 Range Resistor Board Assembly Schematic Diagram. 


12 Range Resistor Board Assembly Component Locations. ; 
Figure 8-34. A ee y 8-51 


Set 4262A controls as follows: 


Set 4262A controls as follows: Manually set pee pee Monitor signals at A13TP2 1. Take out A22 board. Push LOW LEVEL button 
START TES ay ep phat avira and TP4. Do they look like See ee YES | twice (on and off). Is the [NO Check A13Q17 and CR4 
is plata het oey ties eee dctana ts RANGE to 1000m2Q range. this (adjust positions of the teeter eee eed position TST 1. Install observed difference in am- : 


Short-circuit UNKNOWN 
terminals together (09 ). 
Monitor signal at A13TP2. 
Does it look like this? 


waveforms on oscilloscope f|— jf Vii MUDE...... earl aly in its normal 
Siéueuy ee osition. 


Monitor signal level at A13U5 
pin 1. Is the following table 
satisfied? 


plitude within +0.2Vp-p? 
YES 


2. Observe signal at A13TP3. 
Trigger oscilloscope ex- 
ternally with signal from 
A21TP3., Is the wave- 

form as illustrated? 


A13TP2 
1.2 + 0.15Vp-p 


Monitor signal at A13TP1. Does it look 
like this? 


A13TP1 
2.7 + 0.15Vp-p 


Is waveform at A13Q15 NO 
Collector as illustrated? heck needed G18: 


AI3Q15 
Collector 


Is waveform at A13U2 pin6 
as illustrated? 


Do the check whose item number(s) corresponds with 
the number alongside flow diagram arrow. 


4262A trol 
sg Yt 
LOW LEVEL: off -12V 
Q7 Collector 3V 
: -12V 
Q9 and Q12 {| Changes between 
Collectors 3V and -12V 


Check A138Q16 and CR3. 
Check A13@4 and CR9. 
Check A13Q1 and CR4. 


Check A13Q9, Q10 or Q11, 
Q12. 


Is waveform at A13U5 pin 


3 the same as that at TP2? Is waveform at A13U6 pin 3 


as illustrated? 


Is waveform at A13U1 pin6 
as illustrated? 


A13U2 pin 6 
1.2 + 0.15Vp-p 


Check A13Q18, Q19, 
CR18 and CR19. If correct, 
check A13Q2, Q3, Q5, Q6 

and associated diodes. 


YES 


A13U1 pin 6 
2.7 4+ 0.15Vp-p 


a 
2 


Set LCR RANGE to 102 
range. Is waveform at 
A13U5 pin 7 as illustrated? 


a] 
i] 
a 


Check A13U2. Check A13U4 


and R2. 


fli 


A13U5 pin 7 
10.2 + 0.1Vp-p 


Check A13U1, 


CR1 and CR2, Check A13U6. 


* Check dc level at Al3U3 pin 2. If the 
dc voltage exceeds 45mV,check A11U2. 


Check A13U7 
Note and CR17. 


If U-CL annunciation is always dis- 
played on LCR DISPLAY, check 
first A13U8. If OK, disconnect one 
side of A13R79 from A13 board. 


Check A13Q2, Q3, Q5, Q6 and 
associated diodes. 


Figure 8-36. A13 Process Amplifier Board Troubleshooting Tree. 


A13 BOARD CIRCUIT DESCRIPTION. 


The input circuitry of the A13 board is composed 
of impedance converters and differential amplifiers 
which sense the exact voltage drops across the 
DUT (E1) and across range resistor (E2). The 
choice of the @ref and Em signals by Q1 through 
Q6 depends upon the FUNCTION and CIRCUIT 
MODE settings. Switches Q1 and Q4 select the 
phase detector phase references (€ref) from either 
€x or @y (representing E1 and E2, respectively) 
differential amplifier outputs as directed by the 
CMS (Circuit Mode Selection) signal. Switches Q2, 
Q3, Q5 and Q6 sequentially select the €m signal 
(as components of the measured quantity) from 
among the x, @x/10, €y and €y/10 signals. The 
method of the selection, relative to the measure- 
ment mode, is graphically illustrated in Figure 8-8 
Timing Diagram. When the TEST SIGNAL 
function is set to LOW LEVEL, both Q16 and Q17 
turn on. To maintain the amplitudes of @ref and 
€m signals the same as in taking a measurement 
with a standard test signal level, the amplification 
factors of amplifiers U5A and U6B are now 
increased by 20 times. If the amplitude of U6B 
output (€m) exceeds +5.2V peak, the window 
comparator U8 outputs a SAT (saturation) pulse 
which signals that an improper FUNCTION or 
RANGE setting is being attempted for measuring 
the unknown device. Switches Q18 and Q19 
operate during the integrator null offset sequence 
(refer to Page 8-56 for the null offset control 
details). An APAO (Auto Phase Adjustment 


y AC Input 
OC Input 
( APAO) 


Output) signal, added to the @ref signal at the 
input stage of the Phase Shifter U5B causes a 
change in the phase of the @ref signal. This phase 
change on the APAO voltage is determined by a 
comparison of the phase shifter output to the zero 
level. Circuit operating theory of the Phase Shifter 
is given in the following paragraph. 


AUTO PHASE ADJUSTMENT (Phase Control). 


This paragraph should be read along with the 
general description of the auto phase adjustment 
(on service sheet 14). A DC input (APAO) to the 
Phase Shifter is added to the ac input signal (€ref) 
for the purpose of shifting the ac waveform up- 
wards or downwards depending on the dc input 
level (as illustrated in Figure A). Additionally, the 
phase shifter reverses polarity of the signal. The 
phase shifter output is wave-shaped to a square 
wave which changes its polarity every time that 
the phase shifter output waveform crosses the zero 
level. The waveforms drawn in solid lines in Figure 
A are those that exist when OV dc input (APAO) is 
applied. Waveforms in dotted lines are those that 


are present when a plus dc input (APAO) is applied. 


When an ac signal with a certain dc (APAO) level is 
inputted, the duty factor of the @ref signal is 
shifted (narrowed or widened) as the phase shifter 
output is wave-shaped with respect to a fixed (OV) 
reference. Therefore, the phase of the PLL output 
used for phase detection will vary since the PLL 
circuit detects only the trailing edge of an Cref 
signal. 


PHASE 
OETECTOR 
4 PHASE 
GENERATOR 
(RPL.L.) 


WAVEFORM 
AT 
® —A-—\ == ov 
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--4 ro---n r----- a 
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--+--4 yw—-----4 == 
" i! 
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OUTPUT 
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Figure A. Phase Control. 
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A14 Board Troubleshooting Tree 
Under Fold 


A4 “3 Process Amplifier 
l SERVICE SHEET 13 


SEE INSIDE 8-53 


START 


PROCEDURE: 1 


Set 4262A controls as follows: 


NO Is signal at A14TP4 a NO 
squarewave? 


Observe waveforms at A14TP5 
and TP4. Do they have precisely 
the same phase as each other for 
all test frequencies (120, 1k and 
10kHz)? See photo below. 


YES 


Al4TP5 


YES 


Check A14U9. 


Monitor signals at A14Q19 and 
Q22 Gates. Do they look like 
this? 


® No | A14Q24 


at A14U8 pin 11? 


Monitor signal at A14Q6 Collector. 
Is the waveform as illustrated? 


Does the signal frequency 
14 
oll 


satisfy the table below? 


A 
Cc 


[ae ie 
1kHz (1ms) 


YES 


Is amplitude of the pulse 


Q6 
ector at A14Q6 Collector 15Vp-p? 


Monitor signal at A14U8 
pin 8. Is the pulse width 
10ps8? 


Go to PROCEDURE 2 


Check A14U13. Check A14U8. 


Figure 8-39. A14 Phase Detector & Integrator Board Troubleshooting Tree (A). 


NO Can a pulsed waveform be observed 


NO | Is de level at A14Q21 (Q24) 
Emitter 3V? 


Is signal at A14U9 pin3 Ni 

BVirp pulse? 2 Check A14Q8. 
Is potential difference be- [ua 
tween A14Q7 Base and Check A14Q7. 
Emitter 0.6Vdc? 


= es os 


Altemately press 120Hz 
and 1kHz buttons. Does 
the dc level at A14Q10 
Collector change between 
5V and -12V? , 


Monitor signal at A14U10 pin 3. 
Is waveforms for each test fre- 
quency as illustrated? 


TEST Waveform 
SIGNAL at U10 pin 3 


120Hz 
2V/div. 50pus/div. 
k 

1th. «= 

10kHz2 [| 
2V/div. 10us/div. 


Both (A) and 
NO 


NO 


YES 


Check A14Q9 and CR1i3. 


Set TEST SIGNAL to 
1kHz. Is signal at A14U15 
pin 12 square and 4kHz? 


Is de voltage at A14U10 


pins 4 and 8 at 5V? 
waveform observed at 


Check A14CR23. 
A14U14 pin 8? 


A14CR21 


Set TEST SIGNAL to 
10kHz. Is frequency of 

the signal at A14U15 pin 12 
1kHz? 


Set TEST SIGNAL to 
ikHz. Is a 4kHz square 


Check A14U12, 


Does 4Vp-p square pulse [NO 
appear at A14U13 pin 6? Check A14U13. 


YES 


Does 4Vp-p pulse appear at |NO 
A14U8 pin 8? 


YES 


Check A14Q6 and 


CR8. 


Check A14U8. 


Is signal at A14U14 pin 6 
a pulsed waveform with a 
duty factor of 1/3 at 40kHz? 


low level? 


Alternately press 120Hz 

and 1kHz buttons. Does [NO 
the dc level at A14Q11 
Collector change between 


5V and 0V? 
YES 


Check A14Q10 and CR14, 


Altemately press 1kHz and 
10kHz buttons. Does the 
de level at A14U8 pin 3 
change between high and 


NO 


Check A14U14, 


YES 


Check A14Q11. 


Check A14U15. 


Check A14U8. 
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Figure 8-38. A18 Process Amplifier Board Assembly Schematic Diagram. 


Figure 8-37. A18 Process Amplifier Board Assembly Component Locations. . , B68 


A14 BOARD CIRCUIT DESCRIPTION. 
AUTO PHASE ADJUSTMENT. 


By using a feedback control technique in the Auto 
Phase Adjustment period, the phase of the Phase 
Locked Loop circuit is automatically adjusted to 
minimize detection phase error. This paragraph des- 
cribes how the phase error is eliminated during APA 
(Auto Phase Adjustment) cycle periods 1 and 2. The 
basics of the auto phase adjustment circuit are dia- 
grammed in Figure A. In the APA 2 period, the same 
signal is applied to both the phase detector and the 
phase shifter. The four phase generator outputs a 90 
degree phase shifted pulse. Assuming that the detection 
phase is accurate, the average level of the phase detector 
output should necessarily be zero. If any phase error 
exists between the €m and @ref signal channels, the 
phase detector outputs an El signal which is the integra- 
tor output for such error signal. Because SW3 is open, 
the period averaging circuit functions as an ordinary 
integrator. APA amplifier (A14U5A and U6) which 
follow develop an APAO signal (dc) proportional to E1 
and supply it to the phase shifter. In response to the 
APAO voltage, the phase shifter output tends to lower 
the E1 level. The phase error of detection phase is thus 
minimized (refer to phase shifter circuit description on 
service sheet 13). The APA2 cycle is performed by 
LOOP 2 (SW1: OFF, SW2: ON, SW3: OFF) as denoted 
in the diagram. After the APA2 period, SW3 is closed 
and SW2 is tured off to memorize the dc voltage stored 
in capacitor C. The memory capacitor C maintains the 
dc voltage to continuously provide an effective APAO 
signal during the measurement cycle. In the APA1 
(Auto Phase Adjustment cycle 1) period which is done 
prior to APA2, SW1 is closed and the current flow 
through the LOOP 1 charges the capacitors in the period 
averaging circuit. APA1 control is provided to accelerate 
development of an appropriate APAO signal during the 
APA2 period and helps to reduce the time of the auto 
phase adjustment cycle. 


APAL: Auto Phase Adjustment Cyciet 
APA2* Auto Phase Adjustment Cycle2 


Figure A. Auto Phase Adjustment. 


8-54 


A14 BOARD CIRCUIT DESCRIPTION. 


PERIOD AVERAGING CIRCUIT. 


A period averaging technique was adopted to get 
pure dc voltage at high speed from a rectified ac 
signal having a large ripple component. Generally, a 
filtering circuit has a long transient response time 
in converting a low frequency burst input signal to 
a pure dc voltage. The period averaging technique 
enables a dc output voltage to be produced which 
is almost equal, (in a precise fashion) to the final 
value in only several periods of the input ac signal. 
The 4262A employs the period averaging circuit 
for smoothing the phase detector output to a dc 
and for combining specified measurement accura- 
cies and provides an improved measurement speed 
at the 120Hz test frequency. Figure B shows the 
full-wave rectified current input signal of this 
circuit. During the first T (time) period, the input 
current charges the integrator capacitor C1 (A14C8 
in the actual circuit. In a 120Hz measurement, Q18 
conducts to add C7 in parallel with C8). At the end 
of this period, the integrator output 1 is pro- 
portional to the dc current of the input signal 
(since T is equal to one period of the input ac 
signal). After the first T period, voltage E1 is 
memorized as a charge on C2 (A14C6) when 
switch SW (A14Q5) is momentarily closed, and EO 
(period averaging circuit output) becomes a step 
function. As the feedback current (Ir) from EO to 
the integrator input is designed to be almost equal 
to Inc (input current to the period averaging 
circuit) in magnitude, the difference between Ipc 
and IF is integrated during the next (T) integrating 
period so that output voltage EO becomes exactly 
proportional to Inc. After four or five periods, EO 
will be a pure dc signal having no ac component 
and be precisely proportional to (Ipc) the input 
current. 


INTEGRATOR 


ac mS\ /\ / 


ewetee — \ A \/\/ VV \ 
input 


Signal 


Figure B. Period Averaging Circuit. 
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Figure 8-40. A14 Phase Detector & Integrator Board Troubleshooting Tree (B). 
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Section VIII 


A14 BOARD CIRCUIT DESCRIPTION. 


PHASE LOCKED LOOP (PLL) CIRCUIT 
AND 4 PHASE GENERATOR. 


Figure C shows the block diagram of the phase 
locked loop circuit used to establish an accurate 
detection phase in the phase detector. The PLL 
technique was incorporated to develop an input to 
the Four Phase Generator which satisfies the 
requirements of phase and frequency accuracies for 
establishing the exact relationships between the 
four phase generator output and the measurement 
signal. When the PLL control is off, the VCO 
oscillates at a frequency close to 40 times the fre- 
quency of the input signal (€ref) to the Phase 
Shifter. In the 120Hz measurement setting, the 
frequency of VCO output becomes 4.8kHz. A 1/10 
down counter U15 and the Four Phase Generator 
U12 (a 1/4 down counter) count down the VCO 
output frequency to 120Hz. This becomes the fre- 
quency of the feedback signal €f to the local phase 
detector (LPD) U9. The output voltage of the LPD 
(converted to a dc by Low Pass Filter Q7 and Q8) 
directs the oscillation of VCO so that the differ- 
ence in both frequency and phase between the two 
input signals (€ref and @f) to the LPD tends to 
become minimum. Eventually, both the phase and 
frequency of the four phase generator output (one 
of four) is precisely the same as that of the @ref 
signal (120Hz). In a 1kHz measurement frequency 
setting, switch Q9 is turned off to change the oscil- 
lation frequency of the VCO to 40kHz. In a 
manner similar to that for the 120Hz measurement, 
the four phase generator output is fixed to the 
exact frequency of @ref signal (1kHz). When 
measurement frequency is switched to 10kHz, the 
40kHz VCO output passes through the gate cir- 
cuitry (U14) and bypasses the 1/10 down counter. 
Thus, the frequency of the feedback signal ef 


Phase 
Detector 


Model 4262A 


becomes 10kHz. The frequency of the four phase 
generator input is always four times the ref signal 
frequency. The 4f pulse train is converted to four 
square wave signals, each having an exact phase 
difference of 0°, 90°, 180° and 270° with respect to 
the negative edge of the @ref signal. The U13 Gate 
circuitry periodically creates a short pulse which 
drives sampling switch (Q5) of the period averaging 


circuit in synchronism with the measurement signal. 


In a 10kHz measurement, the four phase generator 
output is fed to the 1/10 down counter whose 
output is inputted to gate circuitry U13. The U13 
output is a msec (1kHz) pulse train which drives 
the sampling switch Q5 at a rate of once in 20 
periods of the period averaging circuit input (phase 
detector output) signal. The periodic rate is 
sufficient for period averaging of the high fre- 
quency input signal. 


INTEGRATOR NULL OFFSET CONTROL. 


During the offset null sequence period, the Ampli- 
fier output offset voltages present in the phase 
detector and the integrator stages are reduced to 
zero at the integrator output. While the offset null 
is being performed, switches A13Q18 and Q19 
interrupt @m signal transfer to the Phase Detector. 
Simultaneously, A14Q1 and Q2 tum on. Q2 
provides the integrator with a lower input resis- 
tance and advances charging to achieve a shorter 
null offset control period. The Integrator produces 
a dc output which represents the accumulated 
charge of the offset voltages. The integrator output 
is stored in capacitor C1 to maintain its voltage 
during the measurement cycle. Any incoming 
voltage to the integrator is referenced to the 
voltage across the charged capacitor. Thus, any 
offset voltages present are eliminated and are not a 
factor in the integrator output. 


PHASE 32%/2 
PHASE 
PHASE X/2 
PHASE 


JL tps 


To period 
averaging 
circuit Q5 


In a 10kHz measurement, 
active switches U13 and 
U14 change their states. 


Figure C. Phase Locked Loop Circuit Block Diagram. 
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Table A. Keyboard Switch Test Signature. 


[sare [enn [ozs nats [pn ono 
LOCAL 


SELF TEST 

CMD AUTO 

CMD PRL 

CMD SER 

FUNC L 

FUNC C 

FUNC R 

FUNC ALCR 

LCR RNG AUTO 
LCR RNG MANUAL 
LCR RNG DOWN 
LCR RNG uP 

LOSS D 

LOSS Q 

DQ RNG AUTO 

DQ RNG MANUAL 
DQ RNG STEP 
TEST SIG LOW LEVEL 
TEST SIG 120Hz 
TEST SIG 1kHz 
TEST SIG 10kHz 
TRIG INT 

TRIG EXT 

TRIG HOLD/MANUAL 


Signature Analyzer Settings: 


START A23PA8 —/— 
STOP A23PA8 —\_ 


CLOCK A22TP2 a 
Window Test (+5V): 72A7 


* Depressing the keys listed will result in the 
signatures defined in Table A. 


nace on 


Section VIII 


A21 BOARD CIRCUIT DESCRIPTION. 
KEYBOARD CONTROL. 


Figure A below shows the simplified schematic of 
the Keyboard Control. Pressing a pushbutton key 
creates a connection between one of the 8 “row” 
lines and one of the 4 “column”’ lines. In the key- 
board switch circuitry, an individual switch is dis- 
tinguished by its “address” which is related to a 
specific “row” and “column” line. Identification 
of the pushbutton pressed and its associated func- 
tion is coordinated by a time sharing operation of 
the keyboard control system. A “‘keyboard scan” 
circuit based on a time sharing concept contributes 
to the simplification of the circuit in creating a 
keyboard address code unique to each keyboard 
switch, The operation of the keyboard control may 
be explained as follows: The Scan Counter 
(A21U2), whose time base is the 31.83kHz clock, 
drives the Decoder (A2U4). The scan counter 
outputs are 3 bit ROW signals (binary ROWs 1, 2 
and 4). These three signals are sufficient to achieve 
binary outputs of 1 through 8 from the Decoder. 
For example, a binary input of 101 will cause an 
output to occur on decoder output row five (5). 
The Decoder outputs (distributes) negative going 
pulses having the same pulse width as that of the 


Model 4262A 


input signals (ROW signals) on the 8 channel 
“row” drive lines and corresponding with the 
binary ROW signals. The 8 channel row lines, in 
turn, become low level as illustrated in Figure A. A 
row signal causes the three or four pushbutton 
keys on the row line to become valid (enabled). If 
a pushbutton is pressed while it is enabled (able to 
function), Gate {A21U1) switches its output logic 
and instantaneously stops the Scan Counter. 
Because the keyboard “scan” speed is extremely 
fast compared to the time it takes to depress the 
pushbutton, all the keyboard controls are seem- 
ingly always valid (enabled). When a pushbutton is 
pressed, the counter input to the decoder is 
momentarily interrupted and the column line 
peculiar to the individual pushbutton key goes to 
low level. Thus, each key can be identified by 
observing the ROW and CLM signals. Just before 
the ROW and the CLM signals are transferred 
through the Data Bus Driver/Receiver towards the 
data bus line, flip flop (A21U14) outputs an INT 9 
signal to request interruption of the nanoprocessor. 
In response to the INT 0 signal, the Interrupt 
Priority Encoder outputs a VAO (Vector Address 0) 
signal which informs the nanoprocessor that the 
interrupt was generated from the Keyboard 
Control. The interrupt is managed in accord with 
the interrupt process routing of the nanoprocessor 


program. 


Phase Detector & Integrator 
AAG senvice sHeet 14 


SEE INSIDE 8-57 Figure A. Keyboard Control! Simplified Schematic Diagram. 
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Figure 9-41, Al4 Phase Detector & Integrator Board Assembly Camponent Locations. 
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. Figure 8-42. A14 Phase Detector & Integrator Board Assembly Schematic Diegram. 
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Figure 8-43, A21 Keyboard Control Board Assembly Component Locations. 


Signature Analyzer settings: 


START A21U2 pin? _/— 
STOP A21U2pin7 —/_ 


CLOCK A2102 pint4_/— 
Window Test +5V 0319 


Nodes: @) 


Signature Analyzer settings: 


START A23PA8 = 
STOP A238PA8 a on 
CLOCK A22TP2 ae 
Window Test +5V 72A7 


Nodes: @) @) @ 
u24 


Signature Analyzer settings: 


START A23U2 pin34_/— 
STOP A23U1 pin34 \_ 
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Figure 8-44. A21 Keyboard Control Beard Assembly Schematic Diagram, 


&-59 


8-60 


= 


Pa 


O 


Sy 


Display Control & RAM 
A2 r= SERVICE SHEET 22 


SEE INSIDE 8-61 


Model 4262A 


5 Qa PRUB- -RS--a5~ 
o£ ERB AG CIB. 


oF 


‘ 


ek. 
busch —s 20a 


yeabtaneraen TAT TAM 


Figure 8-45. A22 Display Control & RAM Board Assembly Component Locations. 


Signature Analyzer settings: 


START A23 ping32  _/~ 
STOP A2Z3pm32 “\_ 


CLOCK A22 TP2 f= 
Window Test +5V 106C 


Nodes: (2) (@) 


U13B 


Signature Analyzer settings: 


START A22U13 pini2 —\_ 
STOP A22U13 pinl2 _/_ 


CLOCK A22TP2 fT 
Window Test +5V H68P 
Nodes: ® @) @ @) 
U2, U8, ULT 


Signature Analyzer settings: 


START A23U1 pin37 _/_ 
STOP A23U1 pin87 —\_ 
CLOCK A22TP2 

Window Test +5V ICAU 


Signature Analyzer settings: 


START A22TP4 

STOP A22TP4 —_/_ 
CLOCK A22TP2 

Window Test +5V 6592 


Nodes: U6, U7, U12, U14, U15 


, Signature Analyzer settings: 


START A23U1 pinss. _/— 
STOP A2Z3PA9 = 
CLOCK A22TP4 ~— 
Window Test +5V USH6 


Nodes: @) @) 
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Figure 8-46. A22 Display Control & RAM Board Amem bly Schematic Diagram. 
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Figure A. A23 Processor & ROM Block Diagram. 
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Figure 8-57. A425 HP-IB Interface Board Assembly Schematic Diagram. 
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